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DISCOVERY OF THE NEST OF THE NOISY SCRUB-BIRD, 
ATRICHORN1S CLAMOSUS 

By H. O. WEBSTER, Albany 

Over the years there has been considerable speculation as to 
the kind of nest built by the Noisy Scrub-bird fAtrichornis clam - 
osus) and two reports have appeared in the literature (reviewed by 
Chisholm, 1951: 101). The Albany naturalist, William Webb (1895, 
cited by Whittell (1943: 224)), claimed to have found a nest and 
eggs at Torbay Inlet but his account has failed to carry weight. 
Considerable credence was given for some years to a claim that a 
nest found by A. Y. Hassell east of Albany in 1897 was the nest of 
the Noisy Scrub-bird. As neither of these nests resembled that of 
the Rufous Scrub-bird, A. rufencens , doubt has been cast on their 
authenticity (Serventy and Whittell, 1962: 285). Chisholm (ibid.) 
sums up: “Apparently, therefore, the nature of the nest of the 
western Atrichia must remain an open question for the present.” 

It is easily understood, therefore, that since the rediscovery of 
the Noisy Scrub-bird on December 17, 1961 (Webster, 1962), much 
time and effort was spent in the search for a nest, particularly dur¬ 
ing the period of September to December when the birds were 
thought to be nesting. Although a good deal was seen of the pair of 
birds first found, the nest was not located, though the pair did pro¬ 
duce one young bird. What appeared to be the foundation of a nest 
was found by a visitor in another territory but this pair failed to 
return after his discovery and the nest was never completed. So 
the presumed nesting period of 1962 passed without any completed 
nest, old or new, being found. 

Then on January 8, 1963, Mr. Eric Sedgwick and his son, Mr. 
Lindsay Sedgwick, visited me at Two People Bay. That day we made 
a trip up Mees Valley and down to the coast near Mt. Gardner. 
After exploring a few hundred yards of the rugged coast to the east¬ 
ward we returned to the vicinity of our parked land-rover. We then 
decided to explore a typical gully to the west by travelling up it 
from about sea-level towards the summit of Mt. Gardner. We made 
our way through fairly thick scrub, over a small fast-running brook 
and into a thicket. I was leading and of necessity breaking a trail, 
when I heard an exclamation from my companions. On turning 
around I saw Mr. Lindsay Sedgwick, who was immediately behind 
me, holding a largish globular nest in his hands. This nest had been 
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resting about eight inches above ground in a clump of J uncus, on a 
rough platform built up of the same material as the nest. I was 
rather stunned by this unexpected discovery but soon retraced my 
steps and inserted a finger in the side entrance of the nest. 

The special feature of the nest of the Rufous Scrub-bird is a 
lining of stiff and fairly hard material resembling rough cardboard 
or the grey papier mache of grocers’ egg packages, and I certainly 
expected to find the same sort of lining in this nest. There was a 
hard lining, fairly smooth and only on the bottom section of the 
nest. However this cup-shaped lining is thin and brittle and not 
nearly as thick as the lining of the nest of the Rufous Scrub-bird 
illustrated by Chisholm (1951, pi. 15 opposite p. 286). 



Cut-away view of nest of the Noisy Scrub-bird referred to in this 
article; the hard lining of the bottom of the nest is in place. 


Later the top was cut from our nest so as to expose the interior. 
It was found to be very new-looking and unstained. In the accom¬ 
panying illustration the hard lining may be seen around the bottom 
of the nest. 

The nest was very loosely constructed of the flat leaves of a 
coastal cut-rush, Lepidospernxu pcr-secuns, and was already shedding 
pieces everywhere. It was oval in shape and measured 6 x 51 inches 
x 61 inches high, with a side entrance measuring about 11 inches in 
diameter. It should be noted that no other materials than those 
mentioned, namely the cut-rush leaves and the cardboard-like lining, 
were used in the construction of the nest itself. The fabric of the 
nest is l-ll inches in thickness and its relative size may be appreci- 
ated from the illustration. I suggest that the thickness and special 
lining nl the nest were evolved to give protection from predatory 
small mammals which are numerous in this type of habitat. 

This nest was found less than 80 yards from the sea. in a hollow 
where two gullies enter the sea. The larger of these has been named 
Sedgwick Gully. 
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NOTES ON WESTERN AUSTRALIAN ORCHIDACEAE 

By A. S. GEORGE, Western Australian Herbarium, South Perth. 

III. ELYTHRANTHERA } A NEW GENUS FOR THE ENAMEL 

ORCHIDS 

HISTORY AND INTRODUCTION 

In 1810, Robert Brown described two new species of orchids 
from Port Jackson, New South Wales, under a new genus, Gloss¬ 
odia, namely, G. major and G. minor. He distinguished these from 
Caladcnia thus “ Appendix inter labellum et columnam. Anthera 
columnam memhranacoo dilatatum terminans.” (An appendage be¬ 
tween the labellum and column. Another terminating the column 
which bears membranous wings.) He derived the name from Greek 
words meaning “like a tongue,” referring to the appendage, not the 
labellum “Appendix linguam serpentis aomulans (unde nomen).” 
It is coincidental that the name in an anglicized sense is most 
appropriate to the plants later described from Western Australia, 
for they are glossy in appearance, while the Eastern ones are not. 

The first western species was named Glossodia brunonis by 
Endlicher in 1839. He pointed out that it was an anomalous species 
on account of the extension of the column above the anther 
(“propter columnam supra antheram productam”). For this reason 
he placed it in a new section, Elythranthera. The name is derived 
from the Greek word, rArrpor (clutron), generally used in refer¬ 
ence to the protective wing case of coleopterous insects, and the 
modern Latin word anthera , i.e., referring to the protective hood 
over the anther. 

In 1840, Lindley described a second W.A. species, G. emarginata, 
and in 1882 Fitzgerald described a third, G. intermedia. 

Bentham, in his Flora Aust raliensis, retained Endlicher’s sec¬ 
tion, although he corrupted the name to Eleutheranthera, which 
means “free” rather than “hooded” anther. The eastern species he 
placed in the section Euglossodia (true Glossodia). He was uncer¬ 
tain about this arrangement and wrote that “the two sections 
might almost be considered as distinct genera.” This was also the 
opinion of Mrs. E. H. Pelloe in West Australian Orchids (1930). In 
this work, which was a collation of material rather than a full re¬ 
vision, she wrote: “the two sections . . . might easily be considered 
distinct genera.” 

It is apparent from this brief summary that up to the present 
no close study has been made of these orchids in their fresh state. 
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Fig. 2.—A-E, Glossodia major. A., Column from side. B., Column, 
front. C., Callus from side. D., E., Callus from rear and above. 
F-I, Glossodia minor. F., Column, labellum and callus from side. 
G., Same, from front. H., I., Callus from side and rear. (All 

enlarged.) 
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This has now been done, and it is considered necessary to separate 
the western species under Endlicher’s sectional name as a new 
genus. This opinion has been reached after consideration especially 
of the column and labellum, which after all are the characteristic 
features of the orchids and therefore demand close attention. 


THE DIFFERENCES BETWEEN GLOSSODIA AND 
ELYTHRANTHERA 

The most striking feature of the floral structure of Ely threw - 
them is the hooded column. This is not found in any other Austra¬ 
lian terrestrial orchids except some species of Thelymitra, which is 
quite a distinct genus. The labellum is membranous, and either 
sigmoid or recurved longitudinally towards the apex. It is not 
clawed but is flexible. There are two caHi on its base; they are 
large in relation to the labellum and can be moved independently 
of it and of each other. In Glossodia, the labellum is Culadenia- like, 
rather fleshy and moveable on a short claw. The callus is single, 
clavate in G. major and deeply bifid in G minor, and moves with 
the labellum as a single unit. 

The glossy inner surface of the perianth segments of Elythran - 
them is unique among our orchids. It tends to become dull when 
the plants are dried, and hence may have escaped the notice of the 
early European botanists. The spotted or blotched outer surface 
also occurs outside this genus only in a few species of Thelymitra 
and Diinns. 


These distinctions can be tabulated as follows: 


Elythranthera 

Perianth: Outer surface spotted or 
blotched. Inner surface 
glazed. 

Labellum: Membranous, strap-llke, re¬ 
curved or sigmoid towards 
apex, glabrous. Two calll on 
base of labellum. hinged. 
Individually moveable. Lab¬ 
ellum sessile, flexible. 

Column: Wings extended to form an 

entire hood over the anther. 
Stigma reniform. 


Glossodia 

Similar to section Eucaladenia of 
Calndenia. Outer surface uniform 
in colour, inner surface not glazed. 
Caladenja-likc. rather fleshy, finely 
puberulous in lower half. Callus at 
base of labellum claw, either clav¬ 
ate or bilid. Labellum moveable on 
a short claw together with its cal¬ 
lus. 

Caladenia-like. Anther terminal. 
Stigma oval. 


DESCRIPTION OF ELYTHRANTHERA 

Elythranthera (Endl.) A. S. George, gen. nov. 

Genus Culadenia Glossodlnque atnnitatlbus. sed segmentlbus perlgonil 
intus nitentibus. extus maculatls; labello membranncco. ad aplcem recurv,. 
slgmoldeove. glabro; ad basem cum duobus appendiclbus. slngulatim mobili- 
bu-s: columna alls lateralibus supra nntherum cucullo terminantibus 

A genus allied to Caladenk, and Glossodia, hut perianth seg¬ 
ments glossy within, spotted outside; labellum membranous re¬ 
curved or sigmoid towards the apex, glabrous; two appendages near 
the base, individually moveable; column with lateral wings ending 
in a hood over the anther. 

Type species: Elythranthera brunonis (Endl.) A S George 
comb. nov. ’ ' 
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Under Glossodia three species were recognized from Western 
Australia, namely, G. brunonis Endl., G. emarginata Lindl. and G. 
intermedia Fitzg. After studying the specimens at the Western Aus¬ 
tralian Herbarium and comparing them with Fitzgerald’s plate, I 
feel that his species is only a form of G. emarginata. The new com¬ 
binations are therefore as follows: 

Elythranthera brunonis (Endl.) A. S. George, comb. nov. 

Glossodia brunonis Endl. Nov. Stirp., Dec. 16 (1839). 

Caladenia brunonis (Endl.) Reichb. Beitr., 67 (1871). 

Type: in Novae-Hollandiae austro-occidentalis colonia Swan 
River (Hiigel). 

This species, the Purple Enamel Orchid, is widespread in the 
South-West. II is commonest in sandy soil, e.g., on the coastal plain 
and on the sandplains. While showing some variation in size, the 
flower structure is quite constant. Only the degree of curvature of 
the labellum apex varies. Sometimes it is quite recurved, and 
sometimes bent down and then upwards. The perianth segments 
are broader for their length than those of E. emarginata. Occasion¬ 
ally an albino plant is seen. 

The following is a list of the collections held at the Herbarium: 
10 mis. N. of Watheroo, T. E. H. Aplin, 4.9.1958; 5 mis. E. of Pia- 
waning, T. E. H. Aplin, 9.9.1959; Mahogany Ck., A. Purdie, 29.9.1900; 
Mundaring, C. A. Gardner, 30.8.1944; Swan View, B. T. Goadby, 
Oct. 1925; Queens Park, Miss M. E. Wood, Sept. 1919; Perth, A. 
Lea, Sept. 1895; Serpentine, A. Purdie, 23.9.1904; Peel Estate, B. T. 
Goadby, Oct. 1927; Ravenswood, C. A. Gardner, 912, 16.10.1920; 
Highbury, B. T. Goadby, 1924; Datatine, Miss L. Doutch, Sept. 1919; 
Kojonup, B. T. Goadby, Oct. 1924; Nillup, L. Horbury, 1934; Marga¬ 
ret River, Oct. 1914 (no collector recorded); Donnelly River, M. C. 
George, 25.10.1959; Albany, B. T. Goadby, Oct. 1902; King George 
Sound, B. T. Goadby, Nov. 1898; Thomas River (no collector or 
date). 

There is an albino specimen collected from Pindalup by B. T. 
Goadby. 

The following collections by the author were examined in their 
fresh state: Jandakot, 8.9.1957 and 23.9.1961; Wanneroo, 5.10.1957; 
Chittering, 5.10.1957; Muchea, 20.9.1961; Brookton Highway, 
24.9.1961; Yarloop, 29.9.1957; Gwambygine, 22.9.1957; 14 mis. NAV. 
of Nannup, 15.11.1958; Denmark, 9.11.62 (M. C. George). 

Elythranthera emarginata (Lindl.) A. S. George, comb. nov. 
Glossodia emarginata Lindl. Gen. et Sp. Orch., 424 (1840). 
Caladenia emarginata (Lindl.) Reichb. Beitr., 67 (1871). 
Glossodia intermedia Fitz. Gard. Chron., 462 (1882). 

Type: Swan River, Drummond, 1st coll. 

This is commonly known as the Pink Enamel Orchid and has 
just as wide a distribution as the previous species. Generally it fav- 
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ours the swampy soils of the coastal plain or the clay and granite 
soils of the forest areas. Although one or two flowers are most 
usually borne on a stem, plants are occasionally found with up to 
four flowers. The perianth segments on the average are 5-10 mm. 
longer than E. brunonis hut are relatively narrower. A large 
E. brunonis is comparable in size with a small E. emarginata but 
hybridization has never been observed. Fitzgerald's species is a 
small, dark-flowered specimen of E. emarginata, with a labellum 
slightly narrower than usual; the column is quite typical of the 
species, being more narrowly winged than in E. brunonis. The calli 
are also typical. It is noteworthy that a wide range of specimens 
as regards size has been collected from the type locality of GZo.s- 
sodia intermedia , Swan View, and surrounding districts. 

The following is a list of the collections in the Herbarium: 
E. side of Moore R., C. A. Gardner, 7721, 9.10.1945; S. of New 
Norcia, C. A. Gardner, Oct. 1947; 5 mis. N. of Muchea, A. S. George, 
3083, 16.10.1961; Mahogany Ck., A. Purdie, 8.9.1900; Sampsons Bk., 

G. F. Berthoud, Oct. 1902; Swan View (no collector or date); Swan 
View. B. T. Goadby (no date); Greenmount, W. B. Alexander, Oct. 
1919; Cannington, A. Purdie. 7.10.1900; Jandakot, A. S. George. 359, 
1.11.1959; Yangebup, B. T. Goadby, Oct. 1926; Cut Hill, York, ?0. 

H. Sargent, 15.9.1907; Highbury, B. T. Goadby, Oct. 1926; Kojonup, 
B. T. Goadby (no date); Marleyup (no collector or date); Benger 
Swamp, R. D. Royce, 4874, 11.10.1954; Nillup, L. Horbury, 1934; 
Albany, B. T. Goadby, Oct. 1898; Red Gum Pass, A. Morrison, 
9.10.1902; W. of Solomons Well, A. Morrison, 25.10.1902; Bluff Knoll, 
A. S. George, 15.11.1959; Stirling Range, F. R. Bradshaw & O. Lip- 
fert, Oct.-Nov. 1920; Esperance, W. H. Butler, Nov. 1956. 

An albino form was collected at Werribee by C. B. Palmer, 
Oct. 1941. 

The following collections were examined in their fresh state: 
Muchea, 24.10.1960; Red Hill, Toodyay Rd., 13.10.1961; Maida Vale, 
27.9.1961; Cannington, 20.10.1957; Jandakot, 3.11.1957; 180 ml. peg, 
S.W. Highway, 7.12.1957; 14 mis. N.W. of Nannup, 15.11.1958; Bluff 
Knoll, Stirling Ra., 14.11.1959; Porongorups, 15.11.1959. 

The following collections of the Eastern Australian Glossodiae 
were examined: 

G major: 14 mis. S.E. of Nowra, E. & L. I. Cady, 28.8.1959; 
Nowra, E. & L. I Cady, 17.8.1958; west of Nowra, L. I. Cady, 
30.8.1955; Wyangla Dam, W. Brinsley, 29.9.1961. 

G minor: Nowra, E. & L. I. Cady, 17.8.1958; Jamberoo Mt., 
L. I. Cady, 19.10.1959. 
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BREEDING OF AQUATIC BIRDS IN 
MID-WESTERN AUSTRALIA 

By P. J. FULLER, Como. 

Carnaby (1954) and Robinson (1955) have demonstrated the 
existence of a double breeding season for land birds in the north¬ 
west, with peaks in the autumn and spring. Their nesting data have 
been analysed by Serventv and Marshall (1957) who conclude that 
this bimodality of nesting frequency is due to summer and winter 
rains which stimulate breeding, though drought conditions may elim¬ 
inate one or both peaks. Rainfall during the summer period usually 
results from the activity of tropical cyclones which frequently cross 
the coast between Port Hedland and Carnarvon and travel in a 
south-easterly direction towards the Great Australian Bight (Gen- 
tilli, 1956); winter rain generally results from southern rain-bearing 
low pressure systems controlling the weather in this region. 

The breeding seasons of aquatic-birds in the north-west were 
only partly dealt with by Carnaby and Robinson. During the last 
few years I have participated in several field trips in this region and 
collected data on the factors stimulating the breeding of aquatic 
bird species and affecting their relative abundance. These data form 
the basis of this contribution. 

OBSERVATIONS IN 1960 

In February I960, due to low pressure systems being active in 
the tropics, abnormally widespread torrential rain was received over 
most of the north-west and central western regions of the State. 
In the Murchison and Gascoyne districts pastoral stations recorded 
up to 21 inches, most recording in excess of five inches. Widespread 
flooding in many localities, and overflowing of the larger river sys¬ 
tems including the Murchison, Gascoyne and Ashburton Rivers, re¬ 
sulted in most of the lake systems in the region being filled with 
large expanses of water up to several feet deep. 

The filling of these lakes had a profound effect since not only 
were several aquatic bird species recorded in this region for the 
first time, but they were present in great abundance. Observations 
on these species are set out below. 
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Gull-billed Tern, Gelochelidon nilotica 

This species was recorded in large numbers on all the lakes be¬ 
tween Austin, Nannine and Polele Station from April 15 to 17, a 
census of actual numbers seen being as follows: four feeding ovei 
dry samphire flats about a half mile from Lake Austin; about 80 in 
flight over wide area over Nallan clay pan and dam; 38 feeding 
over dry samphire flats three miles south of Nannine; over 150 on 
the western end of Lake Nannine, at Nannine; and over 230 Hying 
over and resting on numerous islets on the eastern end of Lake 
Nannine and Polele Station. It was estimated that many hundreds, 
if not thousands, of these terns were in the area. The terns were in 
nuptial plumage which indicated that they would probably nest in 
the locality, but this was not confirmed as I was unable to make 
further visits. 

However, I was later informed by G. A. Lodge that he had 
located a small nesting colony on a lake on Wagga Wagga Station, 
30 miles east of Yalgoo. I visited this lake on September 20, when 
over 200 terns were counted and on one of the islets in the lake 49 
nests with eggs and 13 nests in various stages of construction were 
found. The lake was approximately two miles in length and about 
one and a half miles in width and varied in depth from one foot to 
three feet, its entire perimeter being vegetated with samphire whilst 
there were numerous elongated islets in the lake. 

The nests 3-5 ft. apart were depressions in the sand, some hall 
to one inch deep, having an internal diameter of about 4i in. and 
lined with pieces of dead samphire and grasses. 

Marsh Torn, Chlidonias hybrida 

As with the previous species, the Marsh Tern occurred in abund¬ 
ance throughout the whole lake system between Austin, Nannine 
and Polele Station, during the period from April 15 to 17, about 250 
birds being noted near Nannine and about 300 on Polele Station. 
All birds observed were in nuptial plumage. Like the preceding 
species it was estimated that there were at least several hundred 
Marsh Terns in the district. 

A small nesting colony of about 30 pairs was found on clumps 
of samphire growing in about 2 ft. 6 in. of water in Lake Nannine. 
The nests were bulky structures and attached to the samphire 
bushes, constructed of pieces of samphire in the form of a mound 
about 12-15 in. in diameter at the base, about 6-7 in. in diameter 
at the top and rising to about 12 in. above the water. 

Silver Gull, Lams novae-hoUandiae 

On September 20, six or seven gulls associated with Gull-billed 
Terns were seen on the lake on Wagga Wagga Station, 30 miles 
east of Yalgoo. 

Two nests, with one egg and three eggs, were found on the 
islet on which the Gull-billed Terns were nesting. It is noteworthy 
that this lake is situated approximately 150 miles from the coast, 
the normal habitat of the Silver Gull. 


10 


Banded Stilt, Cladorhynchus leucocephalus 

I. C. Carnaby, on visiting the Wagga Wagga Lake on November 
8, found 40-50 depressions in preparation for nesting but when we 
returned on November 26, nesting had been abandoned, probably 
because the lake was drying out. About 400 stilts were present on 
both visits. 

OBSERVATIONS IN 1961 

As in 1960, thunderstorms due to tropical cyclonic disturbances 
brought good rains to the Gascoynes and upper Murchison districts 
and up to six inches being recorded during February. This caused 
local flooding in the Gascoyne and Murchison Rivers. It was decided, 
therefore, to visit the Gascoyne area in order to collect breeding 
data, especially on water frequenting birds. Consequently I. C. 
Carnaby and I were in the region from March 31 to April 4, details 
of observations made being set out below. 

Black Cormorant, Phalacrocorax carbo 

On April 3 a nest with one fresh egg was found in a river gum 
standing in the water of a large pool along the Gascoyne River, on 
Mt. Clere Station. The white patch on the flank of the cormorant 
was noted as it flew off the nest. 

Pacific Heron, Ardea pacifica 

Six nests about 15-30 ft. from the ground in river gums besides 
pools on the Murchison River were found on Yarlarweelor Station 
on April 2. All nests contained large nestlings. 

At a pool on the Gascoyne River on Mt. Clere Station, seven 
nests were found in river gums on April 3. Five nests contained 
nestlings, one contained three eggs and one young, and the remain¬ 
ing nest, three eggs. 

Yellow-billed Spoonbill, Platolea flavipes 

About six nests in river gums at a large pool on the Gascoyne 
River on Mt. Clere Station were found on April 3. The nests were 
not examined but eight adults were observed in the vicinity of the 
pool. 

DISCUSSION 

Breeding of ground-nesting aquatic-birds in mid-western Aus¬ 
tralia is triggered by rainfall sufficient to fill the lakes to a depth 
such that islets are formed. It is on these islets that most birds 
breed since here they have protection from mammal predators. 
Species such as the I-Ioary-headed Grebe (Podiceps novae-hol- 
landiae), Black Swan (Cygnus atratus), Black-fronted Dotterel 
(Charadrius melanops), Red-capped Dotterel (C. alexandrinus ), 
Red-kneed Dotterel (C. cinctus), White-headed Stilt (Himantopus 
himantopus), Red-necked Avocet fRecurvirostru novae-hollandiae) 
and Grey Teal (Anas gibberifrons) regularly nest on these islets 
when conditions are favourable. The four species observed in 1960 
are not usually present but they were stimulated to breed by the 
presence of extensive expanses of water and numerous islets. Under 
such conditions, food is abundant. 
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It is possible that some of these species, e.g., Gull-billed r Iern 
and Marsh Tern, were brought into this region by the activity of 
two tropical cyclones off the north-west coast in March, 1960. 

Tree-nesting aquatic birds, such as those recorded in 1961, 
apparently breed after flooding of the large rivers. Under these 
conditions large pools along the rivers usually persist for some con¬ 
siderable time and these form focal points for feeding and conse¬ 
quently breeding purposes. These pools are in most cases fringed 
with tall river gums fEucalyptus cumaldulensis) in which nests 
can be suitably built. 

Nesting has been observed to take place both in the late sum¬ 
mer and autumn and in the spring. Unfortunately I was not able 
to get into the field in the intervening months to find out whether 
winter conditions (including low temperatures) inhibited or re¬ 
tarded breeding, as appears to be the case with land birds (cf. Ser- 
venty and Marshall, 1957: 118). 
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LIGHT TRAP CATCHES OF TWO SPECIES OF 
RICE STEM BORER MOTHS NEAR WYNDHAM 

By L. E. KOCH, W.A. Museum, Perth. 

Information about the abundance of insects in the Kimberley 
area is unfortunately very meagre. Two of the few insects studied 
there in any detail have been the rice stem borer moths, Tryporyzu 
innotata ( Walker) and Niphadoses palleucus Common. These belong 
to the subfamily Schoenobiinae (Lepidoptera : Pyralidae). 

These moths occurred among the experimental crops of culti¬ 
vated rice that were grown at the Kimberley Research Station in 
the Old River district, near Wyndham. The caterpillars caused 
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severe damage to the rice by feeding within the stems. The writer 
(Koch. J. Dept. Agric. W. Aust (4) 1 (12). 1960: 1061-1063) has 
discussed the general biology of these insects. 

Rice was first planted at the Station in 1947. Mild infestations 
of the stem borers were then noted until 1952, when they were 
numerous. They caused serious damage in the 1953-54 season. Maxi¬ 
mum numbers of moths were present in the 1956-57 season when 
the severest known infestation occurred. 

The writer was at the Station during part of the season of 
greatest moth abundance, and kept a record of the rice stem borer 
moths caught daily in a light trap set among the rice plots. 

The light trap was arranged 3 ft. above ground level, and was 
set from twilight until 10.30 p.m. Its light source was a 160 watt 
globe run off the power supply to the Station. 

The total numbers of moths of both species built up to a peak 
early in March (Fig. 1). The trap was not set after April 8 that 
year, but general observations showed that the numbers of moths 
decreased rapidly after that date. During the 1956-57 season, it was 
discovered that two species of moths were involved, and these were 
separated after February 20 (Fig. 2). 

The moth stage of the rice stem borers are usually noticeable in 
the field only during the wet season, November to April. Observa¬ 
tions made on the biology of these insects indicated that four gen¬ 
erations occurred during the 1956-57 season. The immature insects 
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Fig. 1.—Total daily light trap catches of two species of rice stem 
borer moths in 1957. Zero catches indicate nights when the trap was 

not set. 
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that hatched from the eggs laid by the last generation of moths for 
the season remained as pre-pupae until the next wet season, which 
commenced in November 1958. Then they pupated and the moths 
of the first generation of the next season emerged. The bottom 
graph in Fig. 2 shows three of the four peaks of moth abundance. 
The first peak for the season occurred before the period shown on 
the graph. Fig. 1 illustrates that during January, February and 
March in 1957 over 38,000 moths were caught; and that the largest 
catch for a single night was over 2,800. 

There was some controversy, at the time, whether light traps, 
set during the time of moth activity, could be of any use in reducing 
the numbers of these insects by trapping gravid females before they 
could lay their eggs. Therefore a count was made of the gravid 
females in each catch. The proportion of gravid females in the 
catches (Fig. 3) when considered in relation to the total moths 
caught (Fig. 2) indicate that large numbers of female moths were 
trapped before they could lay their eggs. 

After 1957, repeated treatments with insecticides, such as 
endrin, have helped to keep the numbers of the rice stem borer 
moths at a low level. 

The writer wishes to thank Mr. A. L. Chapman and Mr. E. C. B. 
Langfield, who were both C.S.I.R.O. Technical Officers at the Kim¬ 
berley Research Station at the time, for assistance in operating the 
light trap and in sorting the catches. 


5i 

« - B 



20 17 17 

JAN FEB MAR 


Fig. 2.—Weekly light trap 
catches of rice stem borer 
moths in 1957. A, Tryporyza 
innotata; B, Nipliadoses pal- 
leucus; A & B, both species 
together. 
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Fig. 3. Weekly percentages of 
gravid females of rice stem 
borer moths in the weekly light 
trap catches in 1957. A, Try¬ 
poryza innotata; B, Nipliadoses 
palleucus; A & B, both species 
together. 
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SOME FACTORS INDUCING CHANGE IN THE 
VEGETATION OF ROTTNEST ISLAND 

By g. M. STORK, Department of Zoology, University of Western 

Australia.* 

McArthur (1957) and Storr, Green and Churchill (1959), in de¬ 
scribing briefly the vegetation ot Rottnest Island as it is at present, 
paid little attention to its dynamics. This paper has therefore the 
purpose of discussing some recent changes in the vegetation and the 
factors responsible tor them. The latter have been grouped under 
the headings of (1) coastal erosion. (2) human occupation and (3) 
interaction between fire and Quokka grazing. 

For the location of place names the reader is referred to the map 
in the Journal of the Royal Society of Western Australia , 42 (3), 
1959. 

I. COASTAL EROSION 

The erosion of the coast ot Rottnest has three effects, which in 
turn result in changes to the vegetation: (1) the instability of 
beaches, (2) the increasing exposure of the centre of the island to 
salt spray, and (3) the detachment of headlands to form islets. 

The mainland coast opposite Rottnest is relatively stable; sand 
removed from beaches in one season may be replaced in another. 
In contrast, sand removed from Rottnest beaches is liable to be lost 
for all time; hence raised beaches are much less common than on 
the mainland, as are consequently the plants that inhabit them: 
Cakile maritima, Arctothecu nivea, Spinifex hirsutus and Tetragonia 
zeyheri. Indeed, south coast beaches are denuded so rapidly that 
along the greater part of Salmon and Strickland Bays no plants 
can maintain themselves between the sea and the undercut dunes. 

As the area of an island decreases, so do the amount and effec¬ 
tiveness of the shelter received by the vegetation from salt spray. 
No part of Rottnest is now free from strong salt-bearing winds. 
Since most of these winds blow from the vicinity of south-west, 
salt-sensitive vegetation is best developed at the north-eastern foot 
of ridges. These sites, however, are apt to be open to strong north- 
easterlies, which cross twenty or more miles of sea before reaching 
Rottnest, sufficient time for them to become charged with salt spray. 
The effect of such winds was demonstrated in the winter of 1959, 
when after a period of north-easterly gales, all foliage was killed 
on the north-eastern aspect of many Acacia rostellifera and other 
tall shrubs. Along the mainland coast north-easterlies are, of course, 
land winds and cause no comparable damage; hence the seaward 
approach of salt-sensitive vegetation is limited only by protection 
from the west. The prehistoric disappearance of Tuart Woodland 
from Rottnest was attributed by Storr et al. (1959) to increasing 
exposure. 

All the stacks and islets round Rottnest are used to a varying 
degree by nesting and roosting sea-birds. Deposition of bird excreta 
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has profoundly changed the vegetation of these islets. Most of the 
sclerophyllous shrubbery that grows on adjacent headlands of the 
main island has been replaced by a lush growth of coprophilous 
plants, some of them indigenous, some exotic. The indigenous 
species comprise two categories of plants, viz. (1) shrubby or herb¬ 
aceous succulents, e.g., Carpobrotus uequilaterux, Nitraria sclioberi » 
Rhagodict baccata, Enchylaena tomentom and Threlkeldia diffusa, 
most of which are rare on the main island; and (2) mesophytic 
perennial herbs, e.g., Lepidium folioxum and Lavatera plebeia, 
neither of which occurs on the main island. The exotic element con¬ 
sists solely of winter annuals and includes such species as Er odium 
cicutarium and Malva parviflora, which are rare or absent on the 
mainland of Rottnest. 

II. HUMAN OCCUPATION 

Permanent settlement on Rottnest began in 1838 with the estab¬ 
lishment of a prison for aborigines. Land was cleared for roads and 
building sites and in an endeavour to make the island self-support¬ 
ing in food. Until 1923, when the prison was closed, a considerable 
area had been cultivated for wheat, barley, fruit, vegetables and 
stock fodder (Somerville, 1949). The land so used was mostly 
pockets of relatively good soil between Lakes Bagdad and Serpen¬ 
tine, on the slopes of Mt. Herschell, and round Garden Lake. 

In the past a lot of timber, especially Callitris, was felled for 
building purposes and fuel. In recent times dead trees (Acacia ros- 
tellifem and Melaleuca pubescens) have been cut down and removed 
by the Rottnest Board of Control for firewood. 

TABLE* 1.—ORIGIN OF PRESENT VASCULAR FLORA OF ROTTNEST. 


Category 

No. 

of species 



Indigenous 

Exotic 

Total 

Trees and tall shrubs 

8 

0 

8 

Other shrubs 

37 

4 

41 

Perennial herbs 

26 

8 

34 

Winter annuals 

38 

47 

85 

Summer annuals 

l 

3 

4 

Aquatics 

7 

1 

8 

Total 

117 

63 

180 


All this clearing and thinning of the scrub has provided a habi¬ 
tat for an ever-increasing number of exotic plants. At present 
naturalised species comprise 35G of the vascular flora, most of them 
being small winter annuals (Table 1) which occur chiefly along 
roadsides and in cleared areas. Though their effect on the physiog¬ 
nomy of the vegetation is negligible, their presence has greatly 
modified the island as a Quokka habitat. A high proportion of these 
plants are palatable, and the carrying capacity of the island in the 
lainy season (April to October) has been substantially increased. 
Foi example, there was only one species of annual grass before 
settlement; now there are 19 (Storr, 1962). 

From the beginning of settlement until the 1930s (when there 
was a dairy) livestock were run on the island—pigs, horses, sheep 



and cattle. Whether they had any lasting effect on the vegetation is 
unknown; though no doubt they contributed to the opening up of 
the scrub and the dispersal of introduced plants. 

Fires have been of common occurrence throughout the 140 years 
of settlement. In the last few decades of the 19th century they were 
deliberately lit in the western half of the island during Quokka 
hunts (Somerville, 1949). It is perhaps owing to these fires that 
what now remains of tall scrub in the west of the island consists 
entirely of Acacia vastellifera , a species that suckers profusely after 
fire. Callitris preissii, once so characteristic of the island that it is 
still called “Rottnest Pine," is now reduced to a few trees in and 
around the Settlement. Another fire-sensitive tree, Melaleuca 
pubescent, has disappeared from most parts of the island away 
from the shores of the salt lakes. Generally, however, the effects of 
fire are intimately hound up with the severity of Quokka grazing; 
it is therefore better to discuss them together. 

III. INTERACTION OF FIRE AND QUOKKA-GRAZING 

On the mainland of south-western Australia the Short-tailed 
Wallaby or Quokka (Setonix brachyurus) occurs in densely wooded 
swamps. Rottnest is therefore an atypical habitat, but in the 
absence of competitors and predators, Quokkas became numerous 
enough for their abundance to be noticed by the early travellers. No 
doubt their increased density had affected the vegetation, the more 
palatable plants, for example becoming less frequent than in similar 
situations on the mainland. But over the millenia some sort of equi¬ 
librium would have been established between the Quokkas and the 
vegetation. Such an equilibrium would have been drastically upset 
by the settlement of the island, the principal disturbing factors un¬ 
doubtedly being fire and changing density of the Quokkas. Fire, 
without the complication of Quokka-grazing, has already been men¬ 
tioned. Past changes in the density of the Quokkas are not so easily 
assessed, and in the absence of other documents the writer has had 
recourse to the files of the R.B.C. (Rottnest Board of Control). 

Recent Changes in Quokka Density 

It will never be known how plentiful Quokkas were before 
settlement. It is relevant, however, to point out that even if they 
were only, say, a quarter as numerous as now, they would still have 
been reckoned abundant by mainland standards of kangaroo and 
wallaby densities. Moreover, it was their faeces, rather than the 
animals themselves, that Volckerson in 1658, de Vlaming in 1696, 
and King in 1822, found abundant (Alexander, 1914 and 1916). 

Following the establishment of the prison, Quokka numbers 
almost certainly declined; for the aborigines were released each 
Sunday to fish and hunt wallabies. In 1864 Rottnest became the 
summer residence of the State Governor, and thereafter Quokkas 
were shot by vice-regal parties (Somerville, 1949). Old residents of 
Rottnest, with whom I have discussed the subject, agree that before 
World War I Quokkas were scarce in at least the eastern part of 
the island. It is noteworthy that Quokkas were not mentioned in a 
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report by R. E. Weir (then Chief Inspector of Stock) on the possi¬ 
bility of commercial sheep-raising on Rottnest in 1919. 

The closing of the Aboriginal Prison and Government House 
brought the Quokkas little relief, for the island was thrown open to 
tourists, and Quokka hunting became a popular sport. G. V. Edwick, 



Fig. 1. Demonstration of the effect of Quokka grazing on regen¬ 
erating Acacia rosteUiferu. Exclosure No. 18. above Barker’s 
Swamp, Rottnest Island: upper figure taken two months after the 
fire of February 1955; lower figure taken in December 1957, nearly 
three years after the fire, showing lush growth of Acacia rostel- 
lifera within fence and its absence outside. 

—Photos J. W. Shield. 
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then butchering on Rottnest, complained in 1925 to the R.B.C. that 
wallaby hunters were disturbing his stock by walking through the 
bush at night with lights. In the following year J. B. Stark was 
appointed Honorary Guardian under the Game Act, 1912-13. 

In October 1931, L. Glauert wrote to the R.B.C. that “the wal¬ 
laby seemed to have recovered from the attacks to which it is sub¬ 
jected during the height of the tourist season when certain visitors 
indulge in ruthless and thoughtless destruction for the mere pleasure 
of killing.” Next year we find the first reference to them as a pest, 
when H. T. Pearse, who was dairying on Rottnest, complained to the 
R.B.C. in 1932 of the damage done by Quokkas to his crops. He also 
described them as more numerous than he had ever known them 
previously. Similar reports of their great increase were common in 
the next few years. Reading these letters the writer received the 
impression that by 1935 Quokkas had attained their present high 
density on at least the eastern end of the island. 

Fragmentation of the Acacia Scrub 

In 1905 F. Lawson (Whitlock) wrote, “the interior of the island 
is clothed with very dense acacia scrubs, and were it not for ‘rides’ 
having been cut as means of communication, it would be quite im¬ 
penetrable without the most severe exertion.” R. E. Weir, in the 
report mentioned earlier, estimated that in 1919 Acacia scrub cov¬ 
ered two-thirds of the island. L. Glauert wrote in 1928, “much of the 
island is clothed with dense wattle scrub tangled with creepers and 
undergrowth . . .” (Glauert, 1929). 

By 1942, when the military map of Rottnest was published, the 
once almost continuous scrub had evidently been broken up into 
scattered copses, hardly more extensive than they were in 1955 
when the writer began his researches on the island. 

It seems that the major fragmentation of the Acacia rostellifera 
scrub took place at (he same time as, or soon after the explosive 
increase of the Quokkas in the early 1930s. It remains now to ex¬ 
amine more closely the combined effects of fire and high Quokka 
density on the scrub. 

Regeneration of Scrub after Fire 

In February 1955, 1,800 acres in the central western part of the 
island were devastated by fire. To study the effect of Quokkas on 
the revegetation of this country, the department erected 25 small 
exclosures, divided evenly among five major habitats (see Fig. 1). 
Each exclosure was visited monthly throughout 1955-56, the vegeta¬ 
tion being compared within and outside the wire-netting. The com¬ 
plete results of this research (Storr, 1957) will not be repeated here; 
it will suffice to contrast the effects of low and high grazing pres¬ 
sure on both Dune and Acacia Scrub. 

The dunes south-east of Stark Bay originally carried a dense 
shrubbery dominated by Olearia axillaris , Acacia cuneata and 
Leucopogon parviflorus. All of it being destroyed by fire, there was 
no shelter for the few Quokkas that survived; consequently these 
dunes were almost completely deserted for several months. Four 
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inches of rain fell in the week after the fire, and with higher than 
average autumn rainfall and relative freedom from Quokka grazing, 
vegetation soon reappeared surprisingly fast in view of the strong 
winds that were sweeping the bare sand. First to regenerate (by 
germination of seed and shooting from undamaged rootstocks) were 
various monocotyledons: Stipa variabilis, Poa caespitosa, Spinifex 
longifolius, Acanthocarpus preissii, Lcpidospermu gladiatum and 
Conostylis candicam. By the end of the first winter several per¬ 
ennial dicotyledons had also reappeared: Scacvola crassi folia, Sen - 
ecio Juntas, Solatium simile, Thomusia cog nut a and Clematis micro - 
phylla (all apparently by germination of seed); and Leucopogon 
paj'viflorus and Acacia rostelliferu (by suckcring respectively from 
stems and roots). By the following winter, with the germination of 
seeds of Olearia axillaris. Westringiu dampieri , Acacia cuncata and 
Diplolaena dampieri. all perennial components of the Dune Scrub 
had returned. The cover then was still sparse and dominated by 
monocotyledons; but owing to the initially low density of Quokkas, 
there was a gradual return to a plant community similar, at least 
qualitatively, to that before the fire. 

In contrast, the Dune Scrub originally covering the slopes of 
White Hill has failed to re-establish itself, the post-fire succession 
hardly proceeding beyond the monocotyledonous phase. In this area 
the fire did not jump the main Cape Vlaming road, and the unburnt 
scrub south from it to the coast provided the Quokkas with a 
refuge. From the beginning large numbers of Quokkas battered the 
regenerating vegetation north of the road, where even now shrubby 
elements of the Dune Scrub are restricted almost wholly to ex- 
closures. 

No Rottnest shrub recovers so well from fire as Acacia rosteU 
lifera. If only scorched, new foliage appears on the limbs; and if 
completely burnt out above the ground, the plant survives through 
the numerous suckers that emerge from roots. Indeed, owing to the 
shallow and extensive root systems, Acacia suckers may appear up 
to fifty yards away from the parent copse. In the long run, how¬ 
ever, the fate of fire-induced suckers is decided by the Quokkas. 
At Stark Bay*, where as noticed earlier, Quokka densities were low, 
Acacia copses not only recovered their previous extent but often 
advanced some distance into the surrounding grassland. 

In the country north and east of Lighthouse Hill small pockets 
of scrub that escaped the fire harboured abnormally high numbers 
of Quokkas. And although the surrounding patches of burnt Acacia, 
as elsewhere, regenerated from the roots, the suckers were continu¬ 
ally eaten down to the ground, and within a year or two had dis¬ 
appeared. Such areas of former scrub have been completely replaced 
by Acanthocarpus, tussock grasses, sedges, and unpalatable dicoty¬ 
ledons like Thomasia cognat a. 

Thus both Dune Scrub and Acacia Scrub, despite their marked 
adaptation to fire, fail to regenerate when heavily browsed. The 
monocotyledons that replace them clearly owe their advantage to 
their subterranean growing points. 
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It is significant that there are no plant communities on the 
mainland opposite Rottnest that are dominated by AccMthocavpus 
preissii. Here fires are probably more frequent than on the island, 
hut herbivorous mammals are scarce or absent. It is not unlikely, 
then, that the present great extent of Acanthocarpus on Rottnest is 
a recent development. Although the events that led to the domin¬ 
ance of this plant are undocumented, their sequence may be recon¬ 
structed with some plausibility. 

The botanist Cunningham, when visiting Rottnest in 1822, was 
impressed with the abundance of Callitris, whose dominance over 
the island was only occasionally broken by Melaleuca and Pittos- 
porum. From his statement that these three “constituted the timber 
of the island’' it may be inferred that Acacia was relatively un¬ 
common. After settlement fire gradually eliminated such sensitive 
species as Cullitris preissii and Melaleuca pubcscens , whereas Acacia 
rostellifera increased until it generally dominated the scrub. Acacia 
was dominant by at least 1904 (the time of Lawson Whitlock’s 
visit) and was still so in 1930 on the eve of the rapid increase in the 
Quokkas. 

It is doubtful whether the original scrub with its scanty ground 
herbage could have supported as many Quokkas as it did later, 
when it was thinned and cleared and its “edge” was extended by 
human activities. Moreover, relatively unpalatable elements like 
Melaleuca and Callitris were being replaced by the more nutritive 
Acacia. More important, numerous alien plants were becoming 
established, many of them highly palatable. Meanwhile, the Quokkas 
were kept in check by human predation, and it was not until the 
late 1920s, when afforded complete protection, that they could 
numerically profit from this increased food supply. Their subse¬ 
quent population increase has reversed the advantage that was 
enjoyed by Acacia rostellifera during the previous century. 
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FROM FIELD AND STUDY 

Nomenclature of an Urodacus Scorpion from Western Australia.— 
When the late Mr. L. Glauert discovered that an Urodacus scorpion 
from Broome had been described as U. granifrons Kraepelin, 1916 
(Ark. Zool., 10 (2): 39-42), and that the name was preoccupied by 
another species, U. granifrons Pocock, 1898 (Ann. Mag. Nat. Hist., 
(7) 2 (7): 62-63). which was from the Geraldton area, he (Glauert, 
1963: W. Aust. Nat., 8 (6): 134-135) proposed the replacement name 
U. kraepelini Glauert, 1963, for K. Kraepelin's U. granifrons from 
Broome. 

Unfortunately, Glauert had overlooked the fact that, in a some¬ 
what inaccessible paper in Japanese, H. Takashima (Acta Arach., 
Tokyo, 9 (3/4), 1945: 87-88) had discovered this same case of pre¬ 
occupation and proposed the same specific name, kraepelini, as a 
replacement name. 

This species of Urodacus from Broome should therefore be re¬ 
ferred to not as U. kraepelini Glauert, 1963, but as U. kraepelini 
Takashima, 1945. 

L. E. KOCH, W.A. Museum, Perth. 

Second Record of a Ringed Arctic Tern in South-Western Aus¬ 
tralia.—The Arctic Tern (Sterna macrura) breeds in the Arctic and 
Temperate regions of northern Europe and America and makes a 
trans-equatorial migration to Antarctic seas during the southern 
summer. Occasionally birds which perish on either the outward or 
return passage are washed ashore in southern Australia. On May 
15, 1956, a bird was found at Naval Base, south of Fremantle, 
which carried a Russian leg-ring showing that it had been marked 
as a juvenile on July 5, the previous year, on the White Sea, about 
125 miles south of Murmansk (G. M. Dunnet, C.S.I.R.O. Wildlife 
Res., 1, 1956: 134). 

Now a second similar case may be recorded. On June 10. 1963, 
a ringed Arctic Tern was found by Mr. H. W. Nessworthy, of Man- 
durah, on the beach at Madora Bay (35 miles south of Fremantle). 
The ring bore the inscription of the State Natural History Museum, 
Stockholm, Sweden (no. 4007833), and it was learnt from the Officer- 
in-Charge of the Swedish Bird Ringing Centre that the bird had 
been ringed as a nestling on June 27, 1962, on the islet of Ekholmcn 
(Lnt. 59 10 N., Long. 19 r 00’ E.) in the Archipelago of Stockholm, 

province of Sodermanland, Sweden. 

Thus both the Russian and Swedish ringed birds had succumbed 
on their way north after their first season in the Antarctic. 
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The body of the Mandurah bird was retrieved and is preserved 
as a study skin at the W.A. Museum (No. A9210). Its particulars 
are: 9 , weight, 72 gm.; length, 345 mm.; wing, 251; tail, 144; cul- 
men, 28.2; tarsus, 15; middle toe and claw, 23. 

—D. L. SERVENTY, Nedlands. 

Travels of a Hinged Wedge-tailed Eagle and a White-faced 
Heron.—On June 20, 1963, a young Wedge-tailed Eagle (Aquila 
qudax) was caught taking lambs from a farm property at Coomber- 
dale. It was trapped and transferred to the C.S.I.R.O. Division of 
Wildlife Research laboratory at Nedlands for repair of an injured 
foot and subsequent release in a less inhabited area. 

The eagle’s foot healed well and the bird was taken to Karra- 
gullen on June 29, 1963’, for release, bearing C.S.I.R.O. band No. 
150-01210. On the ninth day after release, July 8, the young bird 
was shot and killed on a property just east of Beverley. This repre¬ 
sents a flight of fifty odd miles direct in a due easterly direction 
in eight full days of freedom after a period of captivity. 

Of greater surprise were the flight details of a four-month-old 
White-faced Heron (Ardea novae-hollandiae) earlier this year 
(1963). The heron had fallen from its nest in Cloverdale in October 
1962, when approximately two weeks old. It was hand-raised in 
Dalkeith. On January 3, 1963, bearing C.S.I.R.O. band No. 100-02112, 
the young bird, healthy and of normal appearance, was transported 
to Northam for release by the Mortlock River. Since it had previ¬ 
ously been maintained in a long enclosure which was too low- 
roofed to allow free flight, the release at Northam represented the 
bird’s first real attempt at flying. 

Upon the opening of the cage door the heron demonstrated 
immediate prowess in good, strong flight, and was left at the river 
with a pair of adult White-faced Herons in the near vicinity. Food 
in the form of Gambusia was abundant in the large pools the dry¬ 
ing river had left. 

On January 6, 1963, exactly three days later, the young heron 
flew into a householder’s garden just south of Darlington and pro¬ 
ceeded to harry the fish in an ornamental pond. Being relatively 
tame the bird was caught easily by a young boy, the C.S.I.R.O. was 
notified and we immediately collected the heron, which was lively 
and in perfect condition. 

Thus, in three days, on its first flight, this heron had covered a 
distance of 45 miles in the direction of its birthplace, a south-west¬ 
erly flight from an area with which it was absolutely unacquainted. 
The bird was later released at Coolup, still bearing band 100-02112, 
and flew off in the company of about 40 resideni White-faced 
Herons. 

C. A. NICHOLLS, Nedlands 

Probable Seed Reproduction in the Orchid, Pterostylis vitUita .— 
Though the pollination mechanisms of terrestrial orchids are extra¬ 
ordinarily elaborate and seed is set freely, attempts at germination 
by horticulturists are almost always doomed to failure. A deter- 


23 


mined experiment at solving this problem was made by O. H. Sar¬ 
gent, but without success (W. Aunt. Nat., 4: 44). It seems to be 
commonly held that in nature “the reproduction of terrestrial 
species is largely carried on by multiplication of the root tubers” 
(Mrs. E. H. Pelloe, West Australian Orchids: 5) but that reproduc¬ 
tion must at times take place direct from seed is evident from vari¬ 
ous circumstantial evidence. It may be worth reporting the follow¬ 
ing case. 

On June 27, 1953, Mr. I. C. Carnaby took me to a locality in 
the bush at Bailup where he had found greenhood orchids growing 
in a hollow within the broken-off top of a wandoo (Eucalyptus 
redunca), 20 ft. above the ground. There were six flowering plants 
at the time and two in bud. Mr. Carnaby said they would grow to 
about 2 ft. in height. The soil in the hollow was leaf mould and the 
“earth” from termite workings. A specimen collected at the time 
was later determined by Mr. A. S. George as the Banded Green- 
hood, Pterostylis vittata. 

It seems hardly likely that the orchid could have grown in the 
tree hollow in any other way than from seed transported there, 
perhaps by wind. 

I referred the foregoing note to several botanists and none 
knew of any person who has actually raised seedlings of any of our 
native ground orchids, though, of course, the epiphytic species are 
very easy to cultivate by these means. Mr. J. H. Willis, of the 
National Herbarium, Melbourne, stated: “It is quite certain that 
reproduction from seed often takes place naturally. I am thinking 
of a colony of Spirant lies sinensis that suddenly appeared on a 
swampy silt flat at Creswick, Victoria, in January 1961, where none 
had ever existed previously. Experience of members in our Native 
Plants Preservation Society of Victoria indicates that most ter¬ 
restrials will die out within 5 or 6 years unless they are able to 
produce seedlings tubers become successively weaker year by 
year. In Victorian fern gullies it is not uncommon to find vigorous 
colonies of such normally terrestrial orchids as Pterostylis peduncu - 
lata; Corybas d.latatus, Ckiloglottis gunnii and C. coniuta growing 
epiphytically on the trunks of tree-ferns to a height of 8 or 10 ft. 

I have also noted the last species on the rotted decking of a forest 
bridge. Such plants could only have originated from airborne seed.” 

Mrs. Rica Erickson likewise has only indirect evidence of seed 
reproduction. On July 7, 1950, at Bolgart she found a colony of 
seedling rosettes adjacent to a mature flowering specimen of 
Pteiostylis hamiltoni. There were dozens of seedlings appearing in 
lines where the earth had cracked in summer time; some of the 
tiny plants were quite loose and could be lifted from the soil with¬ 
out root damage—there were no tubers. Mrs. Erickson recalls being 
shown by the late Colonel B. T. Goadby numerous plants of a 
Prasophyllum. growing on his lawn at Mosman Park. None had 
)een there before and Colonel Goadby thought the seed must have 

a en from a carpet from his room which had been taken there to 
be cleaned. 

—D. L. SERVENTY, Nedlands. 
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THE DISTRIBUTION AND VARIATION OF THE SKINKS 
EGERNIA PULCHRA AND E. BOS 
IN WESTERN AUSTRALIA 

By JULIAN FORD, Attadale. 

An examination ol recently collected specimens of Egernia 
pulchra Werner, and E. bos Storr, has revealed a considerable 
amount of geographical and individual variation in these skinks. 
The nature of this variation and their present known distributions 
are outlined in the present article. Much of this new information 
is based on a collection of reptiles from the islands between Don- 
gara and Lancelin obtained during a survey carried out by myself 
from 1959 to 1962. The specimens are now in the Western Austra¬ 
lian Museum. 

EGERNIA PULCHRA 

Distribution 

The mainland range of E. pulchra is the South-West of the 
State, north to Nanga Brook in the Darling Range, and east to 
Cheyne Beach on the south coast. Thus the distribution corre¬ 
sponds with the wettest and most humid parts of the South-West. 
Mitchell (1950) lists specimens (under the name of E. napoleonis) 
from as far inland as Ongerup and the Stirling Range but these 
specimens are actually E. bos, not E. pulchra. 

Recently the species was found to occur on four islands near 
Jurien Bay on the west coast, viz., Favourite, Boullanger, Escape 
and Whitlock Islands, about 180 miles north of the known main¬ 
land limit (Ford, 1963). These islands have a relatively dry cli¬ 
mate. The species also occurs on Eclipse Island, off the south coast. 

Jurien Buy Population 

A comparison of 17 specimens from the Jurien Bay islands with 
mainland material has revealed several significant morphological 
differences. The Jurien Bay population differs from that on the 
mainland in having a relatively longer tail (the tail/head plus body 
ratio is 1.96-2.26 compared to 1.6-1.93 on the mainland), a bright 
orange ventral surface except ihe throat (whitish on the mainland), 
and a suffusion of orange on the upper and lower labials, auricular 
lobules, loreals, temporals, sides of neck and many of the pale spots 
on the back. The sexes are similar and the orange coloration is 
apparently not a breeding character since specimens taken on May 
14, August 19, October 21, 1961, and November 11, 1962, were identi- 
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cal. When stored in alcohol, the orange colour gradually fades. (It 
is noteworthy that some individuals of E. whitii multiscutata Mit¬ 
chell and Behrndt (1949), from the Greenly Islands off the South 
Australian coast, have a bright orange ventral surface in life.). 

There are usually 8. sometimes 7 and 9, upper labials, compared 
to usually 7, sometimes 8 in the mainland population. Mid-body 
scales average less, the limits being 34-36 compared to 34-40 (mostly 
36-38) on the mainland. In 14 of the 17 specimens, the nasals meet 
at a point instead of being separated by the rostral and frontonasal. 
There are 3, sometimes 4 ear lobules which decrease in size down¬ 
wards. Otherwise the scalation is identical to the mainland popula¬ 
tion (see Storr, 1960). 

Though the Jurien Bay population of Egeniiu pulchra may 
have negligible evolutionary potentiality, it is so distinct from the 
mainland population, and widely separated geographically from it, 
that it appears worthy of being categorised nomenclaturally: 


Egernia pulchra longicauda subsp. now 

The specimen Western Australian Museum No. R16772, S, col¬ 
lected on Favourite Island, Jurien Bay, on May 14, 1961, by J. R. 
Ford, is designated the holotype. 

Variation in the South-West 

The most common colour form is that described by Glauert 
(1960) as E. nupoleonis (Gray) and figured by Storr (1960). There 
is a pale brown vertebral streak about two scales wide from the 
nape onto the tail fianked by black streaks about two scales wide 
with a single series of pale spots and dashes, extending onto the 
base of the tail where they break up into a series of black mark¬ 
ings. These black streaks are each separated by a pale narrow 
dorso-lateral line from the sides which are heavily marked with 
black. The head is olive brown above with some black markings on 
the edges of the scales and shields, and the eyelids and ear lobules 
are creamy white. The ventral surface is whitish. I have examined 
specimens with the preceding description from Cheyne Beach, 
Chorkerup, Eclipse Island, Denmark and Nanga Brook. Tile Jurien 
Bay specimens have the above coloration except for the differences 
previously described. In odd specimens the pale vertebral streak is 
rather narrow and the inner margins of the black streaks are ragged 
edged so that there is more black dorsally. 

In a large proportion of mainland specimens the black markings 
are considerably reduced. The vertebral streak is four scales wide 
from the nape for about a third of the length of the back and is 
chestnut in colour. The black streaks are ragged edged and narrower 
and the sides are merely speckled with black, thus giving a some¬ 
what paler or washed out appearance. Individuals with this colour 
pattern were collected by me at Two People Bay on March 5, 1961, 
and near Mt. William in the Darling Range, on October 1 1961 
The specimen collected at Two People Bay (an adult) is also unusual 
in that it somewhat resembles E. bos in having a rather broad and 



deep head and body, only 21 sub-digital lamellae under the fourth 
toe of the hind limb, and a relatively narrow ear opening. One of 
three specimens collected by G. M. Storr at Chcyne Beach on May 
25, 1959, shows some reduction in width of the black dorsal streaks 
on the nape. 

Details of trends in geographical variation on the mainland can¬ 
not be given at this stage because of the small amount of material 
available. It is possible, however, that there are south-north dines 
of decreasing number of mid-body scales, of increasing magnitude 
of the tail/head plus body ratio, and of increasing number of upper 
labials, and consequently there is the likelihood that the differ¬ 
ences in the Jurien Bay population are merely expressions of the 
limits of the dines. 

Ecology 

At Jurien Bay, E. p. longicauda inhabits crevices between and 
under limestone rocks, and petrel burrows, and has never been 
observed burrowing. Its ecological relationship with the other mem¬ 
bers of the genus Egemia (bos and kingii) occurring on the islands 
has been previously discussed (Ford, 1963). 

On the mainland, E. pulchra inhabits similar situations (Storr, 
1960). I collected three specimens from leaf litter under low ledges 
of laterite near Mt. William. However, Storr has found that the 
species sometimes lives in shallow burrows, partly in leaf litter, 
beneath shrubs, and I collected two individuals (adult and juvenile) 
from a group of burrows in dune sand at the base of a clump of 
peppermint bushes fAgonis flexuosa) at Two People Bay. The 
adult is the specimen resembling E. bos mentioned earlier. 

Relationships 

As indicated by Storr, the aflinities of E. pulchra lie with E. 
whitii Lacepede and E. bos . In the tricarinate keeling of the dorsal 
scales and the orange coloration of the ventral surface of E. p. 
longicauda, the species shows a strong resemblance to E. nitida 
(Gray) which indicates that these two species are somewhat closely 
related. 

EGERNIA BOS 

Distribution 

The specimens from Ongerup and Bernier Islands referred to 
by Storr (1960) belong to his E. bos. Since then the species has 
been collected near Pingclly, York, Boyagin and Lake Varley and 
there are also specimens in the W.A. Museum from Corrigin and 
Toolbrunup. Thus the distribution of this skink is roughly the 
southern portion of the State except the South-West heavy-forest 
corner, and there appears to he only a slight geographical overlap 
with the range of E. pulchra . 

It is also now known to occur on six of the islands on the west 
coast between Dongara and Lancelin, viz., Sandland, Favourite, 
Boullanger, Escape, Middle Essex and Lancelin, which includes 
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three of the Jurien Bay islands on which occurs E. pulchra (Ford, 
1963). 

Variation 

Twenty-three specimens of this skink were collected on the six 
islands on which it occurs between Dongara and Lancelin. The 
scalation of these specimens is as follows: mid-body scales, 40-42; 
upper labials, 7-9; mostly 8; ear lobules, 3-5, mostly 4, decreasing 
slightly in size downwards (but the ear aperture is much smaller 
than in E. pulchra); and sub-digital lamellae on the fourth toe of 
the hind limb, 22-27. The tail/head plus body ratio is 1.36-1.85. In 
small (young) specimens the interparietal is slightly narrower 
than the frontal, but in large (adult) lizards, the interparietal is 
as wide as or wider than the frontal. These data indicate that the 
overlap in meristics and measurements of E. bos and E. pulchra 
are somewhat greater than those given by Storr (1960). Neverthe¬ 
less, the two species are readily separated on the basis of colour 
pattern, body dimensions (bos is deep bodied and the snout is short 
and steep in profile) and the presence or absence of keeling on the 
dorsal scales (in pulchra, they are tricarinate, while in bos, they 
are smooth). 

The colour pattern of the west coast island populations is basic¬ 
ally the same as that of south coast specimens described by Storr. 
The Sandland Island specimens, however, differ slightly in that the 
pale dashes in two rows on each black dorsal streak are long thus 
tending to connect up with one another to form two pale streaks 
and thus divide each dorsal black streak into three longitudinal 
lines; consequently there is much less black dorsally compared with 
south coast specimens. Lancelin Island specimens have the outer 
dashes on each black streak connected as a narrow streak and the 
inner dashes are long. These two island specimens are somewhat 
like those from Bernier Island in coloration. Unsloughed specimens 
are much darker than those which have recently shed their skin. 

Usually the ventral surface is greyish white, pale bluish grey 
or very pale green. A specimen collected 16 miles east, of Pingelly 
on October 19. 1962, from a burrow in yellow sand had, however, 
a pinkish flush under the whole of the ventral surface before it 
faded when stored in ethanol. Another specimen from Lake Varley 
taken during March or April 1963, has this pinkish suffusion on all 
of the ventral surface except the throat which only has a small 
pink patch in the centre; this individual also has relatively wide, 
prominent black markings along the sutures on the throat and chin, 
and there is only a vestige of the outer rows of dashes on the dorsal 
black streaks. 

Some mainland specimens have a relatively shallow head com¬ 
pared with typical bos from Cheyne Beach but it is usually deeper 
than in E. pulchra. A specimen collected near York and another 
at Pingelly are two such examples. 

The scanty material available indicates the possible existence 
of south-north dines of decreasing number of mid-body scales, and 
of increasing magnitude of the tail/head plus body ratio 
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Ecology 

E. bos favours well drained sandplain country where it can 
burrow easily. On the islands between Dongara and Lancelin, it 
is mainly found in dune-sand locations away from the rocky areas 
where E . pulchra is so common. However, on islands where it is 
the only Egernia representative it frequently burrows under rocks 
in sandy situations except when there are other species competing 
for such sites (Ford, 1963). On Bernier Island, it has not been 
observed to burrow (Douglas and Ride, 1962), but in view of the 
species’ habits in other parts of its range, it probably does. 

Nomenclature 

I have used the nomenclature proposed by Storr (1960). It is 
possible, however, that bos is a sub-species of E. whitii (Storr, 
pers. comm.). Glauert (1960) and Douglas and Ride (1962) discuss 
bos under the name of E. whitii. 
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ASSOCIATION OF NESTING SEA-BIRDS AND 
VEGETATION TYPES ON ISLANDS OFF CAPE 
LEEUWIN, SOUTH-WESTERN AUSTRALIA 

By MARY E. GILLHAM, University College of South Wales, Cardiff.* 

INTRODUCTION 

Hamelin, St. Alouarn and Seal Islands off Cape Leeuwin in the 
extreme South-West of the Australian continent illustrate the manner 
in which colonies of nesting seabirds can alter the composition of the 
vegetation. These islands arc less accessible than most of those on the 
west coast and relatively little disturbed by man. The only reference 
to them in the biological literature is of a visit made by John Gilbert 
in December 1842 to “one or more of the islands off Cape Leeuwin” 


"Working in conjunction with C.S.I.R.O. Division of Wildlife Research. 
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(unnamed) where he recorded breeding colonies of Fleshy-footed 
Shearwaters and White-faced Storm-Petrels (Whittell, 1942). 

Hamelin I., where the vegetation is least modified by birds, lies 
approximately 12 miles north of the Cape off the west coast, and 
occupies 19 acres. Seal I., where it is most modified, lies mile east 
of the Cape where the Indian and Southern Oceans meet, and occu¬ 
pies 10 acres. St. Alouarn I., which is in an intermediate position as 
regards avifauna, flora and geology, lies 4 miles south-east of the 
Cape, and occupies 21 acres. 

Detailed field reports of the three islands have been lodged in 
the University Botany and Zoology departments and the C.S.I.R.O. 
Division of Wildlife Research Laboratory in Perth, W.A. 

GEOLOGY AND SOIL 
Geology 

Seal I. is composed of Precambrian granitic gneiss from which 
any pre-existing cap of limestone has been eroded away. The gneiss 
crops out as smoothly rounded shoulders running more or less north 
to south and rising to a maximum height of 29 ft. (9.2 m.) but most 
is lower. A steeply sloping beach of broken shells occurs between 
two gneiss promontories in the south but there were no accumula¬ 
tions of sand when the island was investigated in November. 1959. 

St. Alouarn I. has a similar basis of granitic gneiss but this is 
overlain by a substantial capping of aeolianite or consolidated dune 
limestone of late Pleistocene age rising 86 ft. (26.5 m.) above the 
sea. Differential weathering has caused the softer aeolianite to 
recede from the coast, particularly on the more exposed south, so 
that the entire shoreline consists of fairly level expanses of the more 
resistant gneiss. Beaches of large shell fragments have accumulated 
in declivities along the south side and a small sandy beach protected 
by reefs occurred in the west at the end of the 1959 winter. 

Hamelin I. consists entirely of sculptured aeolianite which has 
been eaten into by the sea to form stacks and reefs. It rises 105 ft. 
(32.3 m.) above sea level and gives protection at times to ephemeral 
sandy beaches, the most extensive of which are on the east and 
north-east. 

Soil 

There is little mineral soil on Seal I., but sufficient plant and 
animal detritus has accumulated to provide a suitable burrowing 
habitat for a large population of Fleshy-footed Shearwaters. Much 
of this consists of a coarsely pulverised shell grit with varying 
amounts of incorporated plant material, but it ranges from almost 
unmodified shell fragments in the south to thin crusts of fairly 
pure peat in hollows of the gneiss on the north. 

Aeolianite outcrops are scattered throughout St. Alouarn I. and 
the soil between is more finely pulverised, sandier and deeper than 
on Seal I. Considerable deposits overlie the coastal gneiss at the foot 
of the eroding limestone capping, but it is probable that most of this 
material is derived from the calcareous rock above. Deposits of un¬ 
modified shell fragments and pure peat are unimportant. 
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TABLE 1.—RELATIONSHIP OF COLONIAL SEABIRDS TO HABITAT 



Island 

Hamelin 1. 

St. Alouarn 1. 

Seal 1. 




Aeolian Ite 

Granitic 


Rock 

Aeolian! te 

capping on 

Gneiss 




Gneiss 


5 

Soil 

Deep sand 

Shallow sand 

Shell Grit 

ce 

K 

Vegetation 

Sclerophyl- 

Succulent- 

Succulent 
herbs and 



lous shrubs 

leaved shrubs 

introduced 





grasses 


Surface-nesting birds 
(Silver Gull, Caspian. 

1 

0 

4 

w 

0> 

Crested and Fairy 




o 

o 

Terns) 




C/5 

Burrowing birds (Fairy 




U 

Penguin. Storm-Petrel. 

0 

3 

2 

JZ 

Fleshy-footed and Little 




V. 

c 

Shearwaters) 




CD 

JZ 

Crevice-nesting birds 




E 

(Bridled Tern. Rock 

1 or 2* 

1 

2 

£ 

Parrot) 





Total 

2 or 3* 

4 

8 


'Bridled Terns recorded on offshore stack in 1955. not in 1959. 

Considerable sand deposits occur on Hamelin I., forming im¬ 
mature soils with a low humus content. Blowouts have occurred in 
the west where depths of several metres of sand have been scooped 
out to expose the underlying limestone, Much of this latter is only 
partially consolidated and crumbles readily back into the dune sand 
from which it originated. Local travertinisation gives a more resist¬ 
ant, undermined surface in places, but this rock generally is much 
softer than the underlying horizons which project to form reefs and 
stacks. Large deposits of land snail shells (Bothriembryon kingi) 
are left on the surface where the finer particles have blown away. 
(These are rare on St. Alouarn I. and were not seen on Seal I.) 

BIRDS 
The Habitat 

Table 1 shows the totals of colonial-nesting seabird species re¬ 
corded in the first week of November 1959, in relation to the pre¬ 
dominant vegetation cover on the island concerned. It will be seen 
that the greatest number of species of colonial seabirds occurs on 
the smallest, least heavily vegetated island and the smallest number 
on the largest, most heavily vegetated island. 

The most characteristic shrub-nester of more northerly islands, 
the Large Pied Cormorant (Phalacrocorax varius), is rare in the 
south where only burrowing birds are associated with shrubs and 
all surface nesters occur in open, herbaceous vegetation. 

The dense, sclerophyllous shrub community which covers most 
of Hamelin I. attracts no seabirds but the more homogeneous, suc- 
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culent-leaved shrub community of St. Alouarn I. gives shelter to 
numbers of burrowing petrels, although sand depth is often inade¬ 
quate for burrowing and many of these nest in crevices of the 
aeolianite. 

The herbaceous and partially ephemeral vegetation of Seal I. 
provides a habitat for a much denser population of seabirds, both 
burrow dwellers and surface nesters. 

Range of Species Recorded 

Fleshy-footed Shearwater ( Pufflnus carneipes) . The breeding 
range of this southern species extends only from the Recherche 
Archipelago in the east to the “Cosy Corner'’ Is. in Hamelin Bay 
and no traces were seen on Hamelin I., just north of “Cosy Corner.” 
Gilbert's 1842 record for “islands off Cape Leeuwin” gave no specific 
locality and it had been assumed that it referred to St. Alouarn I. 
on which large numbers of burrows had been observed from the air 
(Serventy and Whittell, 1951). No trace of this species was observed 
there, however, although birds were very much in evidence on Seal 
I. where they were crowing noisily underground in newly cleaned 
out burrows or crouched beneath the inadequate cover of boulders. 
There appear to be more than 500 pairs breeding on the island. The 
St. Alouarn burrows were not newly excavated and evidently be¬ 
longed to a species with a different seasonal breeding cycle. 

This shearwater was not observed in shrub communities, birds 
burrowing in a dense mat of Carpobrotus rossii on the “Cosy 
Corner” islands and in Carpobrotus or annual growths of grass 
(Lolium loliaceum and Hordeum leporinum ) on Seal I. 

Little Shearwater or Allied Petrel ( Pufflnus assimilis) .- The 
majority of the St. Alouarn burrows appeared to belong to Little 
Shearwaters. The nearest recorded nesting localities of this species 
were on Eclipse I., 200 miles along the south coast to the east, and 
Parakeet I., 200 miles along the west coast to the north. Only 6 
burrows had been recorded on Parakeet I. (a rock but 1/3 acre in 
extent) and the next known breeding site was a further 140 miles 
along the coast, north of Jurien Bay. 

This species is a winter breeder, the young not having been seen 
in burrows after early November on Eclipse I. (Serventy and Whit¬ 
tell, 1951). Only one living specimen was seen on St. Alouarn I. 
on November 4, 1959, this emerging from a burrow and making its 
way overland to the sea, but several fresh carcases were found. 

Burrows are intermediate in size between those of Fleshy-footed 
Shearwaters and White-faced Storm-Petrels. They occur in both 
rocky and sandy areas, and among Rhagodia baccata/Nitraria scho- 
beri scrub or in mats of coastal succulents ( Calandrinia calyptrata , 
Carpobrotus rossii, etc.). 

White-faced Storm-Petrel (Pelagodroma marina) .—Storm-Pet¬ 
rels. recorded by Gilbert in December 1842, are summer breeders 
and had not taken up residence by the first week of November, but 
burrows which almost certainly belonged to this species were found 
on the north-east of St. Alouarn I. in a Calandrinia community 
The burrows were of narrow diameter with thin roofs which caved 
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in underfoot to reveal their tortuous windings. Curtains of the 
annual Calandrinia had partially covered their entrances since they 
were vacated about 8 months previously. 

Blue or Fairy Penguin fEudyptula minor). -Penguins are gen¬ 
erally distributed around this part of the coast and adults and 
almost fully fledged young were commonly seen in burrows and 
crevices on Seal I. and St. Alouarn I. in all types of vegetation. 
None was found on Hamelin I. 

Bridled Tern (Sterna anaethetus). Bridled Terns have greatly 
increased in numbers during recent years (V. Serventy, personal 
communication) and it appears that they may be extending south¬ 
wards. Gould (1865: 411) records them for the Abrolhos Is., approxi¬ 
mately 500 miles to the north and Serventy and Whittell (1951) for 
a series of islands between the Kimberley Division to as far south as 
the “Cosy Corner” islands about 10 miles N. of Cape Leeuwin. Their 
presence on Seal I. east of Cape Leeuwin (see also Storr, 1959), 
where they were not recorded by Gilbert who was in the area dur¬ 
ing their breeding season in 1842, indicates a slight further exten¬ 
sion of their range to the south coast. The island probably repre¬ 
sents a new type of habitat, as previously recorded sites are on 
limestone which weathers into angular shelves and crevices often 
overshadowed by Nitraria schoberi or other vegetation. On Seal I. 
the birds (which had apparently not yet started to Jay) were in¬ 
habiting crevices beneath the smoothly rounded gneiss where there 
were no bushes to give cover. 100-200 birds were recorded on Seal I. 
but none were seen on the two limestone islands. John Warham 
(personal communication) recorded birds and 4 eggs on a stack off 
the N. end of Hamelin I. in December 1955. however. 

Caspian Tern ( Hy dr op rogue caspia ). —Caspian Terns are gen¬ 
erally distributed around the coast but the nearest specific breeding 
sites recorded by Serventy and Whittell (1951) are c. 120 ml. E. 
(Nornalup) and c*. 170 ml. N. (Safety Bay). 

These birds are often solitary nesters but 36 nests occurred 
together on the north-west corner of Seal I., 5 chicks hatching dur¬ 
ing the morning of November 4, 1959. Just prior to these hatchings 
the percentage of eggs and chicks in nests was as follows, all but 
one of the chicks being located in the most densely populated part 
of the colony which had evidently been established first. Eggs: 17% 
of nests contained 1 egg; 41%, 2 eggs; 3%, 3 eggs. Chicks: 5% of 
nests contained 1 chick; 5%, 2 chicks; 3%, 3 chicks. Vacated or 
deserted nests, 25%. 

Fairy Tern (Sterna nereis). The Fairy Tern is again generally 
distributed around the coast but the most southerly breeding habitat 
recorded previously was Safety Bay, 170 miles to the north. 

At the top of the southern shell beach on Seal I. 35 nesting 
scrapes had been excavated and the first egg had been laid in one. 
All were within 1 m. of the fringing Carpobrotus rossii community. 

Crested Tern (Sterna bergii).- About 500-1000 birds of this 
generally distributed species breed on Seal I. during the summer 
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(Horner, personal communication). A flock of several hundred was 
based on seaward rocks in the north-west adjacent to the Caspian 
Tern rookery in early November 1959. 

Silver Gull fLarus novaehollandiae). The Silver Gull is gen¬ 
erally distributed, and the fact that the nearest previously recorded 
nesting sites were 160 and 30 miles away to east and north respec¬ 
tively is probably of little significance and due to the sparseness of 
observers. As elsewhere on the coast the population has been in¬ 
creasing side by side with centres of human settlement on the adja¬ 
cent mainland. The latter augment the natural food supplies avail¬ 
able for omnivorous scavengers and there is evidence that the 
Hamelin I. rookery, at least, is fairly new. 

Two small colonies, one with almost fully fledged chicks, 
occurred on peninsulas of Hamelin I. and a larger colony of several 
hundred nests containing eggs and chicks of all ages occurred on 
Seal I. Small flocks amounting to many hundreds of birds, streamed 
out from the mainland around Augusta at dusk to roast on Seal I. 
but only a few stray birds were seen around St. Alouarn I. 

Rock Parrot f Neophema petrophila). -Small flocks of Rock 
Parrots were present on all three islands although gneiss is appar¬ 
ently an unusual habitat. Birds were seen feeding on the seeds of 
Carpobrotu.s rossii , Calandrinia calyptrata, a species favoured by 
Brown Quail (Synoicux ypsilophorus ) on the Bass Strait Islands, 
and Cryptontemma calendula . The parrots were scattering more of 
the Cryptostemma fruits than they consumed and they may be a 
factor in hastening the rapid spread ol this South African weed 
around the coasts and islands. 

VEGETATION 

Summary of Controlling Factors 

The nature of coastal vegetation is normally dependent on two 
groups of factors, viz.: climatic, with emphasis on exposure to wind 
and spray, and edaphic, with emphasis on the nature of weathering 
of rock and mobility of sand as well as the physical and chemical 
properties of the soil. Wherever seabirds congregate, however, there 
is evidence that their efforts over-ride and often completely mask 
the effects of the climatic and edaphic environment. The Hamelin- 
St. Alouarn -Seal I. series illustrates this principle to a nicety. 

Climatic Effects. The suppressive effects of spray-bearing winds 
on vegetation are often more quantitative than qualitative on small 
islands, causing local dwarfing of the generally halophytic vegeta¬ 
tion on the more exposed localities. 

On the largest of the three islands (Hamelin), however, there 
is a fairly marked qualitative difference from the leeward to the 
windward side. Its vegetation is more varied than that of the two 
smaller islands, and probably represents a fragmented portion of 
the dune climax vegetation on the adjacent mainland. The leeward 
side is occupied by Melaleuca parviflora shrubs 3-4 m. high and 
grading back into a dense scrub (up to 3 m. high) with mixed domin¬ 
ants fAgoni.s flexuosa, Myoporum insulare, Scaevola crassifolia. 
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Spyridium globulosum and Templetonia return). In the tangled 
undergrowth Acanthocarpus preissii and Clematis pubescens pre¬ 
dominate. 

In more windswept habitats the scrub is mostly under 1 m. 
high and dominated by Myoporum insulare, a yellowish-leaved form 
of Templetonia retusa and Phnelea ferruginea. 

Other abundant small shrubs are Acacia cuneata, Acrotriche 
cordata, Boronia alula, Hibbertia cuneijormis, Leucopogon richei 
(-L. pai'vifloms), Melaleuca huegelii and Thomasia triphylla with 
herbaceous species such as Stylidium adnatum. 

On St. Alouarn I. there is a tendency for the coastal belt of 
herbaceous succulents to diminish on the sheltered side and for 
Nitraria schoberi to increase at the expense of the otherwise dom¬ 
inant Rhagodia baccata as the coast is approached, but this could 
be due to its preference for broken limestone talus as well as its 
affinity for sea salt. 

The more open scrub of windswept eminences allows room for 
the light-demanding Poa poiformis. This is a characteristic rookery 
grass of southern Australian islands as far as Victoria and Tas¬ 
mania but is unimportant on more northerly islands and illustrates 
the southern affinities of this flora with the Poa tussock vegetation 
of sub-Antarctic bird islands. 

No plant donation in relation to exposure could be traced on 
Seal I. apart from a slight tendency for the subordinate species of 
the Carpobrotus rossli communities to fade out in the more spray- 
washed areas. 

Edaphic Effects.—The nature of the underlying rock seems to 
have a negligible effect on the vegetation, and the two contrasting 
rock types of the islands, calcareous aeolianite and granitic gneiss, 
bear almost identical floras under comparable conditions of bird 
occupation. 

Thus Carpobrotus rossii, which dominates approximately half 
of the Seal I. gneiss, is also dominant on the gull-frequented 
aeolianite peninsulas of Hamelin I. and the heavily burrowed 
aeolianite soils of the "Cosy Corner” Islands. Exotic annual grasses 
(Lolium loliaceum and Hordeum leporimtoh), which dominate the 
remainder of Seal I., are common with Carpobrotus on the 
aeolianite of the bird islands in Safety Bay {— Shoalwater Bay) 
Gillham, 1961). 

Similarities are equally apparent in floras unaffected by birds 
and Hamelin I. scrub is composed of species characteristic of both 
gneiss and aeolianite on the mainland. 

On the more open mobile, soils of Hamelin I. Calocephalus 
brownii and Oleuria axillaris become locally important, as the more 
prevalent shrubs are ousted. (These two shrubby composites are 
also more tolerant of soil disturbance by birds than are other 
shrubs with the exception of the succulent-leaved Nitraria and 
Rhagodia which dominate the St. Alouarn flora). Where the sand 
remains fairly mobile, O. axillaris is characteristic of the final 
stages of dune succession, whether there are birds present or not. 


35 


Biotic Effects.—A close correlation between density of birds 
and vegetation type can be traced. Surface-nesting birds have a 
more deleterious effect on plants than have burrowing birds, because 
of the direct guano-fouling and trampling of herbage. Thus St. 
Alouarn I., which carries only burrowing birds, shows a flora which 
is intermediate between that of Hamelin I. and Seal I. whilst the 
flora of the small portions of Hamelin I. which carry surface-nesting 
birds has passed beyond this stage to the Seal I. type. 

Bird populations seem to have been fairly static on Seal I. and 
St. Alouarn I. for sufficiently long for the ecosystem to have 
attained some degree of equilibrium. The gull colonies of Hamelin I., 
on the other hand, are sufficiently recent for traces of a former 
vegetation to persist and point to the earlier phases of the degenera¬ 
tive plant succession induced by birds. 

The flora of the three islands is listed in the appendix table 
where plants have been allocated into life form categories. The way 
in which these categories are related to the seabird population is 
illustrated in Fig. 1 and Table 1. (N.B. there is no evidence of fires 
or grazing mammals on the islands investigated.) 

It will be seen that the climax flora unaffected by birds, as 
exemplified by Hamelin I., consists primarily of native perennials 
with sclerophyllous shrubs as the predominant life form. The 
severely modified flora of a densely populated bird rookery, as ex¬ 
emplified by Seal I., shows a preponderance of annual species, many 
of them aliens or succulents, and a complete absence of both shrubs 
and sclerophylls. The figures graphed represent the number of 
species in each life form. Had an estimate of the percentage ground 



Diagram to show decrease of plant natives, perennials 
shrubs and sclerophylls and increase of aliens, annuals and succu¬ 
lents with increasing bird activity. Figures graphed represent the 
number of species in each category expressed as a percentage of the 
total number recorded on the island concerned. Columns show 
equivalent figures for the flora of the 3 islands together (74 spp.). 
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cover of each group been attempted, the trends would have appeared 
even more striking. 

The distribution of alien species is of particular interest, as 
Hamelin I., which shows the smallest number, is the only island on 
which man is likely to have had much influence. It is not only more 
accessible than the other two, but carries an automatic lighthouse. 
It is around the latter and beneath the flying fox leading to it from 
the eastern shore, that most of the aliens are congregated, and one 
of these, Vulpia brevis?, is a new state record and fairly obviously 
introduced by man. 

Gulls have been proved effective introducers of alien weeds 
(Gillham, 1956) and 41% of the total flora of Seal I. are intro¬ 
duced species. The opening out, fertilisation and annual disturbance 
of the plant community favours the establishment of “weeds” so 
these thrive better on the more remote St. Alouarn I. than on 
Hamelin I., although the bird population there consists of species 
which feed at sea and have no opportunity of bringing new plants 
to the area. 

Vegetation associated with Burrowing Birds on St. Alouarn I. 

Superficially the vegetation of the shearwater rookery which 
occupies the whole of St. Alouarn I. resembles the unmodified climax 
vegetation of Hamelin I. in being shrubby, but specifically it is very 
different. The normal indigenous and fairly heterogeneous community 
of sclerophyllous shrubs as seen on Hamelin I. is here replaced by a 
homogeneous community of succulent- or silvery-leaved shrubs con¬ 
sisting of only four species, one of which is rare. There is less 
diversity in relation to exposure to sea winds and fewer subordinates. 

The two succulent-leaved species are dominant, Rhagodia bac- 
cata, throughout the inland part and Nitraria schoberi on the cliffs. 
Of the two silvery-leaved composites Olearia axillaris is much the 
commoner, Calocephalus brownii rare and coastal in its distribution. 
O. axillaris is associated with R. baccata in the less densely popu¬ 
lated rookeries of Wedge-tailed Shearwaters (Puffinus pad ficus) 
on Carnac and Rottnest Is. further north but gets killed out locally 
on all three islands where burrow density increases. Where there 
are no birds, but where the sand remains mobile, it often domin¬ 
ates a vegetation in which the succulents are rare. 

In these areas on St. Alouarn I. there is a local increase of 
herbaceous species, principally Carpobrotus rossii, Lavatera plebeja 
and Pou poiformis , which are representative of a more degenerate 
phase of the plant succession. 

Herbs are dominant around the base of the aeolianite cliffs 
where sand has accumulated to give a more favourable burrowing 
medium. Not only is guano deposition higher in this more heavily 
populated zone, but blown sea spray would add further to the con¬ 
centration of salts in the soil solution and consequent modification 
of the flora. 

The principal plants of this zone are Lavatera plebeja and the 
four succulents, Apium prostratum (a short erect form very differ¬ 
ent from that of eastern states and New Zealand rookeries), Carpo- 
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brotus rossii and Threlkeldia diffusa. Sonchus oleraceus and other 
aliens are locally abundant. 

An open area on the summit ridge is apparently used as a 
taking off place by shearwaters. Tracks converge from various 
parts of the surrounding rookery and the vegetation has become 
very worn. Shrubs have been killed back and a transition zone of 
Poa poiformis leads into an ephemeral community which is com¬ 
posed of annuals. Chief of these are the three aliens Polycarpon 
tetraphyllum , Sonchus oleraceus and Stellaria media. Others are 
Cain n dr In ia calyptrata. Crassula spy., Parietaria debilis and Sagina 
ape tala. 

Vegetation associated with Burrowing Birds oil Seal I. 

There are no shrubs on Seal I., where the vegetation consists 
solely of the less advanced herbaceous phases of the succession. 
The least degenerate types occur in areas occupied principally by 
burrowing shearwaters, with gulls and terns fairly sparse; the most 
degenerate flora is associated with the gulls and terns in the north¬ 
west and occurs locally near the heavily fouled entrances of penguin 
burrows. There is no doubt, however, that the proximity of the 
surface-nesters, particularly of the weed-distributing gulls, influences 
the vegetation of areas other than those on which they actually nest. 

The least exotic communities are dominated by Carpobrotus 
rossii which forms a practically closed sward on the least hospit¬ 
able substrata. The only subordinate species seen on the scarcely 
modified shell fragments of the south were small plants of Apiurn 
prostratum and Lolium loliaceum. but most of these two insecurely 
rooted annuals had been dislodged by excavating shearwaters dur¬ 
ing the recent cleaning-up of burrows prior to egg-laying. 

On the more finely pulverised shell grits with a reasonable 
humus content Cotulu coronopifolia occupies the peaty drainage 
hollows and Lepidium foliosum, Apium prostratum, Sonchus oler¬ 
aceus and other species occur. 

Nearer the main gull colony and throughout the centre of the 
island this type of substratum bears a fairly thick but broken 
sward of Lolium loliaceum overtopped by flowering Lavateru 
plebeja. Carpobrotus rossii and Sonchus megalocarpus are import¬ 
ant. There were 13 species and percentage ground cover of the most 
important was as follows: 


Species 

Lolium loliaceum 
Lavatera plebeja 
Carpobrotus rossii 
Sonchus megalocarpus 
Lepidium foliosum 
Bare 


TABLE 2 


Main Community 


bOVr 

35 


5 

5 


Southern Margin 


50 % 

10 

20 

15 


5 


On the most mature, organic-rich, shell grit soils of the west¬ 
ern shearwater colony where it abuts onto the main gull and tern 
areas Hordeum leporinum is co-dominant with the Lolium. This is a 
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characteristic coprophilous alien of bird islands. Co tula coronopi- 
folia and Carpobrotus rossii are invading from the peats and shell 
deposits respectively and Lepidium foliosum is frequent. 

Vegetation associated with Surface-nesting Birds on Seal I. 

Two types of community could be distinguished in the tern and 
gull colonies of the north-west but these intergraded with each other. 
One could be designated as representing a late stage of degradation 
of the indigenous flora, the other as representing an early phase of 
its recovery after the logical end point of bare soil had been reached. 

In the one instance depauperate Carpobrotus rossii , Calandrinia 
calyptrata, Lavatera plebeja , Lepidium foliosum and Apium pros¬ 
tratum were receding to leave large tracts of bare ground on which 
a few aliens were becoming established. In the other instance the 
community was essentially an annual one. dominated by the intro¬ 
duced rye and barley grasses (Lolium loliaceum and Hordeum lep- 
orinum) but with seedlings of the native perennials, Carpobrotus, 
Lavatera and Lepidium , becoming established. 

It is evident that degenerative and regenerative processes occur 
alongside each other, according to local fluctuations in the intensity 
of manuring and trampling, but that the flora gets no chance to 
advance beyond these lowly serai phases. 

Table 3 shows the percentage cover of plants in one of the most 
disturbed parts of the community, together with percentage fre¬ 
quency of species occurring in actual contact with 36 Caspian Terns’ 
nests and 50 Silver Gulls’ nests. 

The preponderance of Lepidium besides nests in a Carpobrotus 
dominated community is paralleled in seabird colonies in the east¬ 
ern states. It may indicate only the preference of the birds for this 
taller plant which provides better “cover” for the nest, but sur¬ 
vival of Lepidium in heavily fouled areas where Carpobrotus is 
killed out indicates that it is the more coprophilous of the two. 

In Western Australia, as in Victoria and Tasmania, Lepidium 
foliosum and Lavatera plebeja are common on bird islands but 
seldom seen on the mainland. 


'FABLE 3 


Species 

Community as a 
whole 
(% ground 
cover) 

Species by 
terns’ nests 
(% frequency) 

Species by 
gulls’ nests 
(% frequency) 

Bare rock 

40% 

— 

— 

Bare shell grit 

40 

— 

— 

Carpobrotus rossi 

7 

39% 

22% 

Hordeum leporinum 

3 

5 

8 

Lavatera plebeja 

3 

22 

30 

Lepidium foliosum 

3 

59 

24 

Calandrinia calyptrata 

2 

25 

16 

Lolium loliaceum 

1 

22 

42 

Apium prostratum 

0.5 

22 

4 

Cotula coronopifolia 

0.5 

5 

6 

Parietaria debilis 

— 

— 

4 


39 











The two introduced grasses are commoner by the nests of shore¬ 
feeding gulls than by those of fish-eating terns. 

Floristic* Retrogression caused by Seabirds on Hamelin I. 

The seabird populations of St. Alouarn and Seal Is. are so well 
established that no trace of a former sclerophyllous vegetation 
matching that of the adjacent mainland has survived. Colonisation 
by gulls on Hamelin I. is sufficiently recent for relicts of both orig¬ 
inal and transitional communities to be recognisable. 

The end point of the retrogressive plant succession is the same 
in the sheltered south-west and the exposed north-west, except that 
the latter community is more open than the former, but the starting 
point is different. 

The vegetation of south-eastern promontories unaffected by 
gulls is co-dominated by sclerophyllous shrubs ( Melaleuca parvi- 
flora and Templetonia return, with Pimelea ferruginea, Acacia 
cuneata and Boronia alata less common.) 

The less stable vegetation of the south-eastern gull promontory 
is dominated by Carpobrotus rossii with earlier successional phases 
represented as follows:— 

(i) Sclerophyllous shrubs. Dead trunks and branches of a 
former shrub community, many still in situ, were scattered through 
the area, partially rotted and overgrown. All those examined were 
referable to Templetonia retusa , although it may be assumed that 
the original scrub was mixed as in the adjacent “control areas.” It 
is not known whether this indicates a more persistent survival of 
living Templetonia plants or a slower disintegration of dead ones. 

(ii) Greyish , non-succulent shrubs. —This group was represented 
by small scattered Calocephalus brownii bushes, some dead and 
overgrown by Carpobrotus , some dying. Many of the dead clumps 
had old nests beneath their lower branches. 

(iii) Sclerophyllous monocotyledons. A few dead clumps of 
Scirpus nodosus protruded from the Carpobrotus mat but there was 
no trace of Lepidosperma gladiatum, which was frequent beyond 
the confines of the rookery, and is able to survive well in colonies 
of burrowing birds elsewhere. 

(iv) Succulent-leaved shrubs. —These were represented by a 
few clumps of Rhagodia baccata, small, prostrate and with yellow¬ 
ish leaves. They were in better condition than the Calocephalus 
clumps but by no means robust. 

(v) Succulent perennial herbs. This group included the dom¬ 
inant Carpobrotus rossii, the second most abundant species, Threl- 
keldia diffusa, and the only Salicornia australis recorded on the 
island. 

(vi) Ephemerals.—Hymenolobus procumbens occurred where 
the somewhat worn Carpobrotus was yielding ground but the latter 
had not degenerated sufficiently lor the final annual phase of the 
retrogression to have assumed any importance. 
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Under the more rigorous conditions suffered in the north-west, 
the initial phases shown by the control areas consisted of an open 
Calocephalus broumii scrub with sclerophyllous monocotyledons 
almost as important as the more generally distributed sclerophyl¬ 
lous shrubs. The chief subordinate species were Exocarpus spartea, 
Olearia axillaris, Phnelea ferruginea, Scaevola crassifolia, Lepido- 
sperma gladiatum, Poa poiformis , Scirpus nodosus and Senecio 
lautus . The final phases consisted of a very open community of 
succulent herbs dominated by Carpobrotus . 

Significance of Vegetation Changes in Relation to Birds and Soil 

Birds. It is evident from the Hamelin I. sequence cited above 
that vegetational phases (v) and (vi) in which nesting gulls are 
most commonly found are far removed from the type of habitat 
which the birds originally occupy when taking up a new area. Which 
type of habitat represents the optimum from the birds’ point of view 
is difficult to say, but both are obviously suitable. 

It seems likely that the more open habitat, which is the inevit¬ 
able outcome of prolonged occupation by any but a small population 
of birds, is to be preferred. When a new territory is taken over this 
type is seldom available and the gulls must, perforce, nest among 
shrubs. On Hamelin I., however, where they have the choice of both 
shrubby and open promontories, they remain on the latter, although 
not averse, as are burrowing birds, to moving from one site to an¬ 
other in successive seasons. This may thus be an example of breed¬ 
ing birds leading to an “improvement” in their habitat instead of, 


TABLE 4 


Dominant Plant Life 
Form 


(1) Sclerophyllous 
shrubs 


(II) Greyish-leaved 
shrubby compo¬ 
sites 


(ill) Sclerophyllous 
monocotyledons 

(Iv) Succulent-leaved 
shrubs 

(v) Perennial herbs, 
mostly succulent 


(vi) Annual herbs, 
mostly aliens 


Principal Genera 

Associated 


Seabirds 

Acacia, Agonis, 





Boronia, Dodonaea, 





Hibbertia, Leucopo- 





gon, Melaleuca, 





Myoporum, Pimelea, 





Scaevola, Templetonia 


o 

c 





o 

Z 



Olearia, Calocephalus 





Poa, Lepidosperma, 





Scirpus 



C/2 

F 


Rhagodia, Nitraria 


5 




t£ 




c 


Carpobrotus, Threl- 


Z 


keldia, Lepidium, 


s_ 

U) 

c 

Lavatera 


3 




CQ 


Lolium, Hordeum, 



c & 

. T3 

Apium, Calandrinia, 




Polycarpon, Sagina, 



U 

Stellaria, Sonchus, 



3 

tfi 

Cryptostemma 





Island 
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as is more usual, causing progressive destruction until a general 
exodus to a new site is necessitated. 

Table 4 summarises the range of habitats associated with under¬ 
ground and surface nesters on the three islands. The situation at 
present indicates that burrow dwellers have a wider range of habi¬ 
tat tolerance than have surface dwellers, but in view of the gulls’ 
ability to colonise scrub, this is obviously not a true picture. 

What the table actually illustrates is the differential effects of 
the two groups of birds in the modification of their habitat. When 
gulls colonise scrub the community becomes converted to a herb¬ 
aceous one; when petrels or other burrowing birds colonise scrub 
the nature of the component species changes but the shrubby habit 
remains except where the population is locally concentrated, as on 
tracks, or is associated with surface-nesting birds. 

Soil, and floristie affinities with islands off S.E. Australia. One 
of the most striking features emerging from a study of the species 
list in the appendix table is the close affinity of the two rookery 
floras with those of Victoria and Tasmania 2,000 miles away. 

Only 7% and 9 */< respectively of the St. Alouarn and Seal I. 
species are not known to occur in Victoria. These three species 
(Chenopodium anthelminticum. Cotula cotuloides and Arctothecu 
niveuJ are unimportant in the western rookeries and each is paral¬ 
leled by a closely related species in eastern rookeries. The only 
major differences between the rookery flora of east and west 
appears to be the greater abundance of Pon poiformis in the east, 
the replacement in the east of some of the Curpobrotus rossii by 
the closely related Disphytna australe and the unimportance in the 
east of Nitvariu schoberi which is more characteristic in Victoria 
of saline swamps (Ewart, 1930). 

Conversely the unmodified Hamelin I. flora has little in common 
with unmodified island floras of south-eastern Australia apart from 
the dominant life form of sclerophyllous shrubs. Of the Hamelin I. 
species 44% appear not to be recorded for Victoria, and these include 
practically all the important shrubs. Many of the Hamelin I. species 
common to both sides of the continent are herbaceous and play only 
a minor role in the community structure. 

In view of the very different soil types and geographical isola¬ 
tion of the two areas, these differences are to be expected. The fact 
that they do not occur in the rookeries points to the significance of 
seabirds in producing a uniform (though seasonally fluctuating) 
environment tolerated by but a specialised flora. This flora is fairly 
constant from one area to another in spite of long stretches of inter¬ 
vening coastline with no bird colonies. 

The country rock in most of the west coast bird colonies of 
Western Australia is calcareous aeolianite except on Seal I. which 
carries a calcareous deposit of shell fragments. The country rock of 
the bird colonies of south-eastern Victoria is granite of varying 
types. Both yield a sandy soil but this is strongly alkaline in the 
west and acid in the east (Smith, 1951, records a pH range of 
8.4-9.3 m sand overlying limestone or shell fragments in the Leeuwin 
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Association and McArthur, 1957, found pHs below 8.0 only in the 
upper organic horizons of the aeolianite islands off Fremantle). 

Much of this divergence of soil reaction is eliminated in the 
rookery soils of east and west where guano deposits produce greater 
uniformity. 

The derived soils of the indigenous coastal heaths of both East¬ 
ern and Western Australia are heavily leached (Specht and Rayson, 
1957, and Fairbridge and Teichert, 1952). Where guano is deposited 
the lost nutrients are being constantly replaced and the effects of 
leaching are nullified. It is the high fertility level brought about by 
nitrogenous and phosphatic components of guano which is thought 
to be largely responsible for the replacement of the indigenous 
sclerophylls by more demanding plants (cf. the death of heath 
species which occurs when fertilisers are added to newly reclaimed 
farmland). 

Fairbridge and Teichert (1952) working on the Hamelin I. and 
Hamelin Bay soils stated that the test for phosphate was negative 
in every case. 

In the Garden I. habitats most closely resembling the smaller 
southern islands, McArthur (1957) recorded 0.07-0.04% total nitro¬ 
gen, whilst McArthur and Bettenay (1958) recorded 0.22% in Quin- 
dalup soils near Busselton. These readings are not particularly high, 
even by Western Australian standards, and it is to be expected that 
guano deposits would lead to the establishment of a more nitrophil- 
ous flora than that normally present on such soils. 
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APPENDIX 

COMPOSITE SPECIES LIST FOR THREE ISLANDS OFF CAPE LEEUWIN 
•*H" signifies that specimen has been determined at the W.A. Herbarium. 


SPECIES 

Aliens marked X 


Plant 

Category 


Island 

Longe- 


Habit 





vity 

A P 

F 

W 

X 









c 


_ 

+_> 




3 


a 

1 c 

C ft 

C v 

c 

o 

3 

CJ 

u 

3 

>» 

T3 

O 

O 

.s 

a 

o 

u 

OJ 

73 

c 

"o 

B 

3 

3 

O 

< 

■*-» 

- 

4> 

< X 

m 

£ 

in 

X 

in 



X Vulpia membranacea (L.) Dum. 

A? 

1 

H 

Serrafalcus arenarius (Labill.) 




C. A. Gardn. 

A 



X Briza maxima L. . 

A 


H 

Poa australis R. Br. . 

P 

X 

H 

Poa poiformis (Labill.) Druce 

P 

X 

H 

Stipa variabilis Hughes. 

P 


H 

X Cynodon dactylon (L.) Pers. 

P 



X Lolium loliaceum (Bory et Chaub.) 




Hand.-Mazz. . 

A 



X Avena sativa L. . 

A 


H 

parapholis incurva (L.) 




C. E. Hubbard 

A 


H 

X Hordeum leporinum Link. 

A 



Scirpus nodosus Rottb. 

P 

X 

■f 

Lepidosperma angustatum R. Br. 

P 

X 

H 

L. gladiatum Labill. . 

P 

X 

H 

Acanthocarpus preissii Lehm. 

P 

X 

+ 

Parietaria debilis Forst. f. 

A 



Exocarpus spartea R. Br. 

P 

(F) W 

H 

Rhagodia baccata (Labill.) Moq. 

P 

F W 

4- 

X Chenopodium anthelminticum L. 

A 



Threlkeldia diffusa R. Br. . 

P 

F 

-f 

Salicornia australis? Banks etSoland. 

P 

F 

H 

Carpobrotus rossii Schvvantes 

P 

F 

-f 

Tetragonia implexicoma (Miq.) 




Hook. f. . 

P 

F 

-f 

X Cryophytum crystallinum (Linn.) 




N. E. Br. 

A 

F 


Calandrinia calyptrata Hook, f. 

A 

F 


C. polypetala Fenzl. . 

A 

F 

H 

X Stellaria media (L.) Vill. 

A 



Sagina apetala Ardulno 

A 



X Polycarpon tetraphyllum Loef. 

A 


+ 

Clematis pubescens Hueg. 

P 

W 

H 


H 

H 

H 


+ 

•> 

+ 

H 

+ 


~h 

H 

H 

H 

H 
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Plant Category 


Island 


SPECIES 

Allens marked X 

Longe¬ 

vity 

A P 

” c 

•j: c 

e ° 

£ u 

C O 

P- 

Succulent 

•—« 

Woody g. 

Sclerophyll ^ 

Hamelin 

! St. Alouarn 

1 Seal 

Lepidium foliosum Desv. 

p 

F 

4 H 

Hymenolobus procumbens (L.) 




Nuttnll. . 

A 


H H 

Crassuln colorata (Nees.) Ostf. 

A 

F 

4 H 

C. macrantha (Hook f.) 




Diels & Pritzel 

A 

F 

H H 

Sollya fusiformis? (Lablll.) Briq. 

P 

W X 

H 

Acacia cuneata Be nth. 

P 

W X 

H 

A. cyclopsis A. Gunn. 

P 

W X 

H 

Templetonia retusa (Vent.) R. Br. 

P 

W X 

H 

X Medicago denticulata Willd. 

A 


H 

Nitraria schoberi Linn. 

P 

F W 

H 

Boronia alata Sm. 

P 

F W X 

H 

Phyllanthus calycinus Labill. 

P 


H 

Poranthera microphylla Brongn. 

A 


H 

Dodonaea aptera Mlq. 

P 

W X 

H 

Trymalium spathulatum 




(Labill.) Ostf. 

P 

W (X) 

H 

Spyridium globulosum 




(Labill.) Benth. 

P 

W (X) 

H 

Lavatera plebeja Sims. 

A P 


4 H 

Thomasia triphylla (Labill.) J. Gay 

P 

W (X) 

H 

Hibbertia cuneiformis (Labill.) Gilg. 

P 

W X 

H 

Pime'ea ferruginea Labill. 

P 

W X 

H 

Melaleuca huegelii Endl. 

P 

W X 

H 

M. parviflora Llndl. 

P 

W X 

H 

Agonis flexuosa (Spreng.) Schau. 

P 

w 

H 

Apium p rostra turn Labill. 

P 


H H 

Acrotriche cordata (Labill.) R. Br. 

P 

W X 

H 

Leucopogon richei (Labill.) R. Br. 

P 

W X 

H 

X Anagallis arvensis L. . 

A 


4 

X A. foemina Mill. 

A 


+ 

Samolus repens (Forst.) Pers. 

P 


H 

Alyxia buxifolia R. Br. 

P 

W X 

4 

Dichondra repens R. & G. Forst. 

P 


4 

Myoporum insulare R. Br. 

P 

(F) W (X) 

4* 

Isotoma scapigera (R. Br.) G. Don. 

A 


H 

Scaevola crassifolia Labill. 

P 

(F) W (X) 

H 

Stylidium adnatum R. Br. 

P 

X 

H 

Olearia axillaris (13.C.) F. Muell. 

P 

W (X) 

H 4 

Calocephalus brownii (Cass.) 




F. Muell. 

P 

W (X) 

H H 

Cotula coronopifolia L. 

P 

F 

H H 

C. cotuloides (Steetz) Druce 

A 

F 

H H 

Senecio lautus Sol. 

p 

(F) 

4 

X Cryptostemma calendula (L.) Druce 

A 


4 

X Arctotheca nivea (Linn.) Levvin. 

P 

(F) 

4 

Sonchus megalocarpus 




(Hook f.) J. M. Black. 

A 

(F) 

4 h 

X S. oleraceus Linn. 

A 


4 + + 













Total 

no. of spp. =74 | 

58 

16 

| 28 47 | 

18 25 

24 

| 54 

24 

22 

% of 

natives I 

78 


1 1 



I 85 

79 

59 

f /f of 

Introduced spp. 


22 

1 1 



1 15 

21 

41 

c /t of 

annuals 



1 37 



1 26 

60 

73 

r /c of 

perennials 



63 | 



1 74 

40 

27 

</f Of 

succulents 



1 

24 


1 18 

46 

46 

Vr Of 

shrubs . | 



1 

34 


| 44 

17 

0 

% of 

sclcrophylls 





32 

| 44 

4 

0 

Note : 

— Symbols in brackets 

have 

been accorded half 

unit 

value 

in 

the 


construction of totals. 


SUMMARY 

Hamelin I.. St. Alouarn I. nnd Seal I., off the south-western corner of 
the Australian continent, provide a striking example of the profound floristic 
modifications brought about by nesting seabirds. The llora of Hamelin I.. 
where seabirds are marginal only. te a replica of that of the adjacent main¬ 
land and is on-dominated by 6-7 sclerophyllnus shrubs. The similar soils of 
St. Alouarn I. are tunnelled bv a vast population of petrels (Puffinus assim. 
ilis and Pelagodroma marina) and none of the selerophyllous shrubs survive. 
The vegetation is fairly homogeneous and dominated by two coprophilous. 
succulent-leaved shrubs. 

Seal I. Is occupied by burrowing birds (Puffinus carneipes and Eudyptula 
minor), four species of terns and one of gulls and no shrubs survive. Succu¬ 
lent native herlv. and exotic annual grasses share dominance. The course of 
this floristic degradation from shrubs to herbs can be traced on parts of 
Hamelin I. which have been recently colonised by Sliver Gulls (Larus novae- 
hollandiae). 

The comparatively negligible influence of exposure and the indigenous 
soil type in bringing about these changes is discussed and parallels drawn 
between seabird rookeries on the calcareous aeolianlte of Western Australia 
and the add granite of S.E\ Australia. The merits of the three principal 
vegetation types as nesting habitats are discussed. New breeding stations 
are recorded for certain of the seabirds. 

ABLEPHA RUS BUTLERI, A NEW SCINCID 
LIZARD FROM WESTERN AUSTRALIA 

By G. M. STORR, Western Australian Museum. 

Holotype: R20615 (in Western Australian Museum) collected by 
G. M. Storr and R. E. Moreau on June 28, 1963. 

Type locality: 4 miles east of Leonora, Western Australia; lat. 
28°52' S, long. 121°23' E. 

Paratypes (all in Western Australian Museum): R18297 and 
R20684 (Yamarna, 64 mi. N.E. of White Cliffs), R20665-8 (White 
Cliffs), R18298 (Laverton). R18339 (6 mi. N.E. of Mt. Morgans), 
R15686 and R18340-4 (6 mi. S.W. of Mt. Morgans), R21164 (Youan- 
mi), R18324-5 (Menzics), R18307 (12 mi. E. of Zanthus). 

Diagnosis: Belongs to subgenus MorethUi Gray and is most like 
Ablephunis Uneocelhitus Dumeril and Bibron, from which it is dis¬ 
tinguishable by its uniform dorsal coloration and by its supracilia- 
ries, which form a narrow straight-sided series of 6 scales, the first 
of which is largest; whereas in lineocellatus the last three of the 5 
supraciliaries are enlarged and penetrate deeply between the supra- 
oculars. 

Description: A terrestrial cryptozoic skink with well-developed 
limbs, each with five digits. Tail about li times as long as head + 
body, which has a maximum length of 56 mm. Supraciliary ridge 
acute. 
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Supranasals small, widely separated by the large rostral, and 
occasionally fused to the still smaller postnasal. Prefrontals fairly 
large, usually separated, occasionally touching. Frontoparietals fused 
with each other and with the interparietal (in R20666 alone the 
interparietal is free). One pair of nuchals. rarely none. Supraoculars 
4, the second largest, the first two in contact with frontal. Supra- 
ciliaries 6, rarely 5 or 7, the first largest, the boundary between 
them and the supraoculars being straight (not deeply indented as in 
lineocellatus ). Upper labials usually 7, occasionally 8, the second 
last highest, the third last low and completely subocular. Ear lob¬ 
ules 1-4, mostly 2 or 3. 28 or 30 rows of mid-body scales. Subdigital 
lamellae sharply unicarinate, 20-27 under fourth toe. 

The head and back is dark olive brown (whereas the head in 
lineocellatus is coppery brown and the back olive green with lines 
of small black spots or black-and-white ocelli). The tail is bright 
red in juveniles, usually becoming brown in adults. A silvery white 
streak runs back along the upper labials, across the ear, to immedi¬ 
ately above the insertion of the arm. whence it occasionally extends 
to the groin. Above the white streak is a black streak, clearly de¬ 
fined below where it contacts the white, but vaguely edged above. 
Entire under surface whitish. 

Distribution: Southern interior of Western Australia from Yam- 
arna in the north-east and Youanmi in the north-west, south and 
east to Zanthus on the trans-Australian railway. 

Comments: At first it was thought that butleri was a race of 
lineocellatus. However, the two are probably sympatric east of Kal- 
goorlie. The Zanthus specimen was taken midway between two 
series of lineocellatus (from Karonie and Naretha, respectively 60 
miles west and 75 miles east of Zanthus). 

This form is named after Mr. W. H. Butler who collected sev¬ 
eral of the paratypes (and many other reptiles from north and east 
of the Goldfields). 

THYLACINUS AND SAKCOPHILUS 
FROM THE NULLARBOR PLAIN 

By D. L. COOK. 

During a visit to Mundrabilla Station, Eucla Division, Western 
Australia, in January 1962, the author collected a number of canine 
teeth and an incomplete skull of Sarcophilus harrisii Boitard, 1841. 
together with numerous partly calcified scats (coprolites) of a 
carnivorous mammal, one of which subsequently proved to contain 
a tooth of Thylacinus cynocephalus Harris, 1808. 

DESCRIPTION OF MATERIAL 

Thylacinus cynocephalus Harris, 1808 

A left M 3 . This was the smallest of 24 Western Australian and 
Tasmanian specimens measured and is therefore considered to be 
from a female. No occlusal wear could be detected, which indicates 
a sub-adult animal. 
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Sarcophilus harrisii Boitard, 1841 

Material consisted of a partly disconnected pair of maxillae 
and pre-maxillae of one adult animal and a number of dispersed 
canines representing more than one individual. 

DISCUSSION 

The following points combine to suggest that the cave was a 
lair of Sarcophilus harrisii: 

1. Large numbers of coprolites made up of bone fragments, 
fur and calcium phosphate establish the cave as a lair of a car¬ 
nivorous mammal. 

2. The association of undamaged S. harrisii material most 
directly suggests that it was the inhabitant. 

3. The Thylacinus cynocephalus molar in a coprolite suggests 
that this species was not the predator although it must not be 
overlooked that the Thylacine may have been predatory or a 
scavenger on its own kind. 

4. Lairs of S. harrisii are previously known from caves, i.e., 
Nannup Cave (Devil's Lair), Boranup, Western Australia (Lun- 
delius, 1960: Cook, 1960) and Wedge’s Cave, 100 miles north of 
Perth, Western Australia (Lundelius, 1960). 

If the coprolites were derived from 8. harrisii as seems almost 
certain, the T. cynocephalus molar in one, may he an indication 
that S. harrisii preyed upon the Thylacine, or at least young and 
relatively weak individuals. However, this argument, is weakened 
by the knowledge that 8. harrisii is, in part at least, a scavenger. 

5. harrisii and T. cynocephalus have been previously recorded 
from Australia from Queensland (S. harrisii only), New South 
Wales, Victoria, and the south-west of Western Australia. 

The records from Webb’s Cave help to bridge the gap in the 
previously known past distribution of the two species. 

Webb’s Cave is rich in formations of two obvious ages; an 
older formation of brown and decayed calcite and a younger, white 
and undecayed formation which superimposes the older formation. 
It is apparent then that there were at least two periods when the 
humidity of the area was greater than now. The decline of humidity 
may have some hearing on why the two species in question are not 
living in the area at the present time. 

Specimens are in the author’s collection and will subsequently 
he given to the Western Australian Museum. 

The author wishes to acknowledge the assistance of Mr. J. H. 
Calaby, C.S.I.R.O., Canberra, in supplying information about scats 
of S. harrisii and dog. 
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NOTES ON THE RED-EARED FIRETAIL IN CAPTIVITY 

By ALWYN Y. PEPPER, Scarborough. 

The following observations on the Red-eared Firetail (Zonaegin- 
thus oculatus) in captivity were made between the end of i960 to 
March. 1963. Although an aviculturist for considerable years the 
writer had not been engaged in the recording of serious behaviour 
observations until the latter part of this period. 

METHODS 

The size of the enclosure used was 36 ft. x 30 ft. x 10 ft. high. 
It was very profusely planted with numerous small trees, shrubs, 
plants and seeding grasses. Decaying vegetable matter carpeted the 
ground. One end was fully enclosed as a shelter. A plentiful supply 
of good bore water ensured continual dampness by means of fixed 
soakit hoses and sprays. Apart from the fact that most of the vege¬ 
tation was not indigenous, similar conditions to the birds' natural 
habitat were striven for. 

The majority of Australian and foreign finches previously kept 
—specially quarrelsome species- were removed from the aviary. 
Various Western Australian song-birds, such as Malurus elegans 
and splendens, Petroica multicolor, Eo})salt via georgiana and 
Acanthiza chrysorrhoa, were chosen as natural companions. Later 
M. splendens and E. georgiana were removed to nearby aviaries 
within sight and sound. Above all quietude was necessary and visi¬ 
tors were kept to a minimum. 

It is well known that the Red-eared Firetail is naturally shy. 
Despite the fact that all the birds here are aviary-bred this inher¬ 
ent shyness is still apparent to a certain degree. So are other 
species of Australian and foreign finches here. I am convinced, if 
these birds are kept in captivity at all, that a large heavily planted 
aviary is essential. Quietude is vital. Avoidance of overcrowding 
must be unfalteringly observed. One can not be dogmatic about 
aviary size but I would suggest “extensive.” Even a grandiose 
aviary would still be unsatisfactory if the correct conditions were 
not strictly adhered to. The Red-eared Firetail undoubtedly needs 
specialized treatment and unless aviculturists are prepared to give 
these birds these very uneconomical conditions this species should 
not be kept in captivity. They simply cannot be bunged into the 
usual overcrowded aviary of unsuitably mixed birds and be expected 
to survive. One must remember a century and a quarter of failures 
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demonstrates that it cannot be done. Nevertheless I have proved 
that given the right conditions they will not only survive but re¬ 
produce. 

GENERAL BEHAVIOUR 

When the “watchdogs” of the aviaries, the Banded Blue Wrens 
(Malums splendens pour forth their liquid danger calls, the Red- 
cared Firetails always dive into low foliage near the ground. It is 
amazing how they really plummet into a bush from high in the 
aviary and yet remain unscathed. 

My wife and I are the only humans to enter the aviary—and 
only when strictly necessary. When the reason arises to enter, 
these birds sit immobile in the dense foliage and watch every move 
one makes. If approached too close they will slip away to a further 
secluded position. When strangers are in the garden -and this is not 
often—they are apt to show nervousness. If I approach and remain 
motionless near their nest the owners abide in a nearby shrub and 
silently move from branch to branch and peer. There are no appre¬ 
hensive or scolding calls. They utter no sound nor is wing movement 
heard. As the birds proceed from one branch to the next they noise¬ 
lessly tap with their beaks the perch on which they have alighted. 
Two taps are usual and are sometimes in the form of beak wiping, 
In the obscure and quiescent woods it gives one an almost eerie 
sensation to watch them. I like to imagine their uncanny beak tap¬ 
pings are either ultra-sonic or visual signals—a mode of communica¬ 
tion. 

An interesting incident occurred when a hen Firetail was placed 
in a special photographic cage. The cage was removed from the 
aviary and placed out of sight of the aviary inmates. The usual 
escape flutterings took place but no audible call was made. Whilst 
photographing the bird I glanced at the aviary and was amazed to 
see the netting, close to where I was working, covered with clinging 
silent Firetails- no other species were there. Still no call was heard 
from either trapped bird or wire-clingers. 

In the off breeding season these birds are amicable enough to 
their own and other species. As the breeding season approaches pug¬ 
nacity is their theme— but only to their own species. At no time has 
hostility been displayed towards other species and vice versa. Food 
has to be widely scattered. If another Firetail, other than its mate, 
should alight nearby whilst a bird is feeding, it will be silently and 
ruthlessly attacked and driven off. The interloper invariably flees 
and will squeak with pain if a hit has been scored. Likewise the 
immediate nest vicinity is zealously guarded from their own species. 
As nightfall approaches their aggressiveness is accentuated, A fav¬ 
ourite perching site for Gouldinn Finches was only two feet away 
from a nest of Red-eared Firetails containing young. Gouldian babies 
were often fed at this spot yet the Red-ears were quite unperturbed. 

When handled the Firetail utters no sound but if presented with 
the opportunity will bite (not peck) one's fingers very hard. 

These birds are very active in the early morning when consider¬ 
able flying and calling takes place. 
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The coastal climatic conditions at Scarborough appear quite 
suitable. It is indeed heartening to observe their fit condition during 
any cold snap in the weather—in contrast to the unhappy looking 
tropical species. Likewise extremes of heat have no distressing effect 
due probably to the moist conditions mentioned before. 

Inquisitiveness is another of their traits and anything new will 
be immediately investigated. 

If one sits quietly and imitates the Identity Call several birds 
will appear within a few feet. I am indebted to Syd and Joy Clap- 
ham (two keen bird watchers, who have "called up” the Red-ears 
to within 18 inches in their indigenous country) for the information 
that birds in the Wellington Dam district appear to have an affinity 
for a medium size shrub known locally as Soap Bush. Beyond know¬ 
ing that the leaves of this favourite roosting site lather when rubbed 
between the hands I was unable to have it identified. For a time 
the Claphams kept in captivity two very young birds which on being 
liberated "went bush.” These two birds returned every day to the 
homestead for seed accompanied by several other birds of the 
same species. 

From Immelmann’s observations (1960: 156), personal study, 
and from the evidence of aviculturists who have attempted to keep 
these birds in captivity, it is clear that the Red-eared Firetail is 
undoubtedly governed by a powerful territorial instinct and attach¬ 
ment to the home locality. For instance early in 1962 two out of six 
youngsters, seven weeks out of nest, were transferred to a separate 
aviary nearby. They became extremely upset and flew around the 
aviary ceiling and called incessantly, although there was no actual 
sign of blind panic or wire bashing due to the extensive aviary. It 
was necessary to replace them in their birthplace. 

One ex-aviculturist known to me kept four Firetails for two and 
a half years in a large aviary. During an aviary reconstruction the 
birds were moved to another enclosure nearby. The four birds died 
within a week. 

Bathing is really enjoyed and the birds will submerge in the 
protracted and happy process. 

FEEDING 

In captivity the usual seed fed to finches is partaken of, namely, 
white millet, Panicum, Japanese millet and plain canary. Green seed¬ 
ing heads of these together with crab grass, wild oats, wild canary 
and thistle heads are eagerly eaten. Special mention must be made 
of their liking for the heads of sword grass (Lepidosperrna gladi- 
atumJ. Lepidosperrna could be an essential factor in their diet both 
unripened and mature. Immelman refers to wild birds feeding on 
Lepidosperrna angustatum. Mr C. Denny of Gnowangerup wrote me 
that some years ago he observed parties of about a dozen birds at 
Bremer Bay and Pallinup Estuary that "always seemed to be feed¬ 
ing on the seeds of the rushes that grow very thickly in swampy 
places.” L. gladiatum has a rugged and apparently tough seeding 
head. Taking a stand on this seed head the birds wrench it to and 
fro—with a twisting motion of the head. The impression is gained 
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of stubborn power. When seeding heads are thrown in the aviary 
the Firetails are always the first to alight and commence to feed. 

Scraps of seed and husks adhere to their bills whilst eating 
for all the world like a small child with bread and milk happily 
plastered around his or her little mouth! 

Birds will give an answering Identity Call without interfering 
with the tempo of their feeding. Newly-turned earth is eagerly 
picked over but I am unable to say what is eaten. At the period 
when the young would have been first hatched (judged from date 
of emergence from nest) the parent birds have been observed occa¬ 
sionally picking aphids off honeysuckle creepers and woodbines. 
Although termites are supplied ad lib. for various species the Red¬ 
eared Firetails will not touch them. I consider this most unusual 
as white ants are relished by most Australian and foreign finches. 

During the spring several bunches of mixed indigenous wild- 
flowers were placed in the aviary. The Red-ears clambered through 
the foliage and were observed eating the seed. 

When coming down to seed scattered in an open glade the birds 
fly to the shrubbery a few yards away and approach “on foot" 
through the undergrowth. Their behaviour in coming down to drink 
is similar. Taking a sip they hold their heads high to swallow. Sev¬ 
eral drinks are taken. 

DISTINGUISHING THE SEXES 

During the off breeding season the colouring of the sexes is 
identical. From about July onwards the sexes can be readily distin¬ 
guished in sunlight. The cock’s plumage assumes a deep and brighter 
hue than the hen. The cock’s ear-flash becomes deep scarlet whilst 
that of the hen is more of an orange-scarlet. The male’s red bill de¬ 
velops a dark overlay something similar to a Gouldian hen in breed¬ 
ing condition. In sunlight I am able to sex them at a distance of 
twelve feet without much difficulty—in shadow they need to be more 
closely examined. During the nesting period the hens carry their 
tail feathers high and appear a little fluffy as if out of condition 
but this is merely one of their traits. 

CALLS 

Identity Call: This was described by Immelmann (1960: 146). 
It can be heard every day throughout the year particularly in the 
early morning and evening. It has been variously described as loud, 
penetrating, mournful, monotonous and ventriloquial. I would also 
like to add it can be very pleasant—particularly on a still early 
morning when several birds are calling in diverse tones and from 
different distances. It has the delightful effect of mellow echoes 
rolling around the garden. 

I have recorded seven variations of this call: (1) High key— 
cock. (2) Low key—hen. (3) A marked differentiation between the 
Identity Call of the cock and hen can be heard in the breeding 
season. The cock’s call is as described aforeto whilst the female’s 
call has a slight quaver. (4) When uttered by young independent 
birds, until their moult into adult plumage, the call has a strong 
tremor. (5) Repeated rapidly it is used as a Summons Call (see 
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later). (6) Whilst shepherding youngsters not long out of nest the 
Identity Calls of both parents assume a diverse resonance. Low and 
sweetly mellow, they are quite unlike the usual penetrating call. 
The mother’s call has a most solicitous quaver. The baby answers 
with a quiet but sharp cicada-like note. (7) Youngsters can be heard 
practising the Identity Call after a few days out of the nest. It is 
very feeble with a decided quaver and sounds like a “toy whistle 
that wouldn’t blow!” 

Nesting Site Call: It is described by Immelmann as “oooweeee 
uuuuu.” It can be heard at all times of the day throughout the year. 
It is uttered also by young uncoloured birds. All the birds have their 
favourite dense bushes, some high, some low, in which they sit and 
give this call incessantly. This call can also be heard from within a 
nest. It sounds like a monotonous squeaking leather hinge on a Cobb 
& Co. coach! Whilst watching a bird from only a few feet away I 
have heard the call immediately followed by an almost inaudible 
“huh, huh, huh” mostly thrice, likened to expelling air from the 
nostrils and mouth at the same time. When emitting this call the 
bird puffs out his throat and breast. I have often heard a bird utter¬ 
ing the “Nesting Site Call” from a distance of 20 or 30 feet away, 
and, right at my feet in a clump of grass or fishbone fern, I have 
heard another bird answer with this curious “huh. huh, huh.” For 
want of a better name I have called it the Hulling Call. In a noisy 
aviary the Huffing Call is not heard more than six feet away 
although I imagine it would be a little more pronounced in the quiet 
of the bushland. Until I realised its significance as a call it was 
often mistaken for the rustlings of dry leaves in the undergrowth. 
I have also heard a variation of the Huffing Call which sounds like 
“zst, zst, zst” but I think this may only be youngsters learning. The 
Huffing Call is always used immediately after, and in answer to, 
the Nesting Site Call. I would suggest that perhaps the Nesting 
Site Call is more of a territorial call. 

Conversational Call: Another very quiet call I have dubbed the 
Conversational Call. This can only be heard a few feet away. I have 
recorded four variations: (1) A softly repeated “qwark.” (2) A 
softly repeated “qwirk.” (3 & 4) Both the foregoing repeated rapidly 
in a higher key. These calls are only heard when two birds are: (a) 
in close proximity in their leafy hide; (b) in the nest together; (c) 
feeding together (one bird will be observed feeding alone on the 
ground and as its mate alights the Conversational Call takes place). 

Intimate Nest Call (Immelmann): I have not yet heard this call 
hut, as mentioned before, have heard the Conversational Call in 
nests. 

Flight Calls: The only occurrence of a call in flight is when one 
bird pugnaciously pursues another of the same species. A quickly 
repeated “cherk” can be heard. I am not awaio whether puisuei oi 
pursued calls. 

Pain Call: A bird will give a squeak of pain if attacked and 
struck by another bird of the same species. 

Alarm or Anger Call: A too close approach to youngsters will 
induce harsh notes from parents. Sounds like a broody hen being 
removed from her nest.” 
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Warbling: On December 28, 1962, I observed and heard one 
youngster (15 days out of the nest) standing high on perch and very 
loudly warbling quite happily. He then commenced to preen. 

Feeding Call: The nestlings utter a very harsh and insistent 
feeding call ten or twelve days before leaving the nest. After a few 
days out of the nest the harsh cacophony is reduced somewhat with 
the introduction of a slightly higher note. When moving around 
more freely with their parents the young call “chick, chick” and 
then burst out into the raucous feeding call when fed. 

Summons Call: A cock bird alights on perch carrying grass and 
loudly and rapidly repeats the Identity Call until joined by one or 
more birds of the same species (see Display). 

DISPLAY 

These birds will not display whilst aware of observers. Conse¬ 
quently I have not yet beheld display as described by Immelmann. 
Both coloured and uncoloured birds have displayed as follows:— 

A cock will alight on a perch carrying a long dry or green grass 
stem. The extreme base of the grass stem is held by the tip of the 
bill with the grass head hanging down. The Identity Call is repeated 
loudly and rapidly as a Summons Call, with the closed bill still hold¬ 
ing the grass, until from seemingly nowhere one, two or three birds 
will alight beside the cock. The displayer then arches his body until 
his head is below the perch. In this quaint position he jumps up 
and down usually thrice and repeats. A certain amount of what 
appears to be a form of beak wiping takes place by all present. Then 
all the birds fly out of sight into the low undergrowth. I have never 
observed copulation. 

DEVELOPMENT OF COLOUR 

These observations are typical of the few birds I have kept 
under scrutiny but of course individuals could differ with the period 
of their moult—even birds out of the same nest. 

When first sighted, at say twelve feet, the youngsters appear 
an inconspicuous dull brown on the back and lighter brown under¬ 
neath. Luminous (?) gape spots on both sides at the base of the bill 
are very prominent. From a distance of six feet one can observe a 
delicate tracery of markings covering most of the feathers. A dull 
red rump is also apparent. The lores are blackish, there is no red 
ear flash, and the bill is black. Kodachromes taken of youngsters 
eleven days out of the nest from 20 inches distance show the heau- 
titul juvenile markings even more apparent. 

The bill shows the first colour change to be observed. It is re¬ 
markable in how short a time the typical red bill of an adult 
appears. Fourteen days out of the nest the red colour is emerging. 
Another four days and the red is really conspicuous. Kodachromes 
taken just 22 days out of the nest show the beautiful red bill of an 
adult and the commencement of the moult. White spotting on the 
Hanks appears first. All the adult plumage is in evidence before the 
red ear flash appears, last of all. The youngster out of the nest on 
November 13, 1962, took 91 days for the first sign of a red ear flash. 
Moult appears to take 31 to 4 months, quicker in the earlier hatch¬ 
ings than later in the season. 
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NEST BUILDING 


Two types of nest are built. (A) Round sleeping nests are con¬ 
structed in the off-breeding season. Young uncoloured birds build 
and complete these nests before the completion of the moult into 
adult plumage. Sites chosen have been out of sight on tops of pruned 
pencil pines, on netting supports amongst honeysuckle creepers (over 
water) and occasionally in dry brush under shelter. (B) Breeding 
nests are, of course, horizontal bottle-shaped structures up to 20 
inches in length. In one case this season a complete new nest was 
built alongside and touching the old sleeping nest. In another in¬ 
stance a tunnel was added to an old sleeping nest. Youngsters were 
reared in both these nests. Dry and green grass is used. It appears 
as if the cock does most of the grass carrying whilst his hen waits 
within. Long grass is always carried as mentioned under Display. 
Small lining is carried bunched. The cock does not fly direct to the 
nest but to a nearby branch and takes a survey before flying to 
the structure. 

The birds became very active after the first rains of the year. 
Nest building and grass carrying reached a high pitch in the first 
week in June 1962 when our drought was broken. Birds have been 
observed wrenching leaves off honeysuckle, Casuarina and tree 
lucerne to carry inside their nests. One pair, building in the top of 
a pruned pencil pine, would carry grass to the tree top and worm 
their way head down through the foliage. Orange-breasted Waxbills 
were building at the same time beneath the Firetails’ nest. Sydney 
Waxbills (Aegintha temporalis) later took over this nest and reared 
young therein. 

Star Finches (Bathilda ruficauda) and Sydney Waxbills have 
been observed to steal grass from nests of Firetails whilst the 
owners were absent. 

One pair of Red-eared Firetails deserted their breeding nest 
when it became imperative to prune the creeper in which they had 
built because of likely damage to aviary netting. Three breeding 
nests have been inspected. The first nest was built in the shelter 
shed and was not located. 

BREEDING 

November 1960. Four eggs were obtained from a nest in a 
felled sapling and placed under Bengalese finches. Two nestlings 
hatched. No records kept. 

Pair A. January 1962. Six young were reared from a nest in 
the shelter shed. Nest was not located. Parents fed their young. 

Pair B. July 1962. A round sleeping nest was erected on the 
east end of a honeysuckle trellis. In September a bottle-shaped nest 
was built alongside the former and touching. On November 3rd a 
harsh feeding call was heard from within. I trembled over the 
inane Guy Fawkes celebrations of the 5th. Perhaps owing to the 
close proximity of a night light all was well. When a parent left 
the nest immediately after feeding its young it swooped swiftly to 
low shrubbery near the ground and about fifteen feet from the nest. 
A pair of Red-winged Wrens, particularly the hen, showed consider- 
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Fig. 1. Young Rod-eared Firetail. 

6 days out of nest. 

—Photos, A. Y. Pepper 

able interest in this nest when young were within. On November 
13th stormy and wet weather did not deter one youngster from 
emerging. The feeding call was heard up until the 29th November 
(sixteen days out of nest). To date young bird is well and strong. 

Pair C. On November 30th, 1962, young were heard being fed 
in a nest built in a pruned pencil pine. On December 13th Red-winged 
Wrens were heard stritting excitedly. Investigation revealed two 
young Red-eared Firetails flying. They were not as well feathered 
nor as strong on the wing as the youngster from Pair B. As evening 
approached both parents were observed to shepherd both babies 
back into the nest. In the orocess one youngster perched on a tap 
handle and refused to budge. One parent flew slowly past the 
errant child and gently dislodged it. Feeding call was heard until 




7th January (25 days out of nest). Both have been successfully 
reared. 

Pair D. On July 17th, 1962, a Red-eared Firetail was busy car¬ 
rying grass to west end of honeysuckle trellis. (Six feet away on 
east end of trellis another pair were building. No interference was 
noticed possibly because the nests were round sleeping units only.) 
On 22nd July a bird broke off an entire green leaf of honeysuckle and 
disappeared into the nest with it. 24th July a Star Finch was robbing 
nest of grass whilst builders were absent. Red-eared Firetail kept 
chasing Star I inch away. On August 15th the cock was again ob¬ 
served carrying grass to nest with renewed vigour. Nest now bottle¬ 
shaped. This nest was deserted in September when pruning of 
creeper was imperative. 

The same pair reconstructed their nest some time later by 
building a new entrance tunnel alongside the old. Feeding Call was 
heard on 12th January, 1963. Two well-feathered youngsters emerged 
on 24th January. Towards dusk of the same day one of these babies 
found itself too close to the nest still occupied by Pair B. Consider¬ 
able fighting took place between Pairs D and B. Outcome unknown. 
At the time of writing these two youngsters are hale and hearty. 

Similar species only are chased away from the vicinity of young. 
Both parents are anxiously in attendance when the young first 
emerge from nest and mellow Identity Calls are heard continu¬ 
ously. 

The parent cock appears to do all the work in bringing the 
young to independence—possibly the hen goes to nest again. On one 
occasion a youngster was observed to ask its mother for food and 
was refused. But feeding is very difficult to watch as the parent 
always takes its offspring out of sight to feed. 

Some youngsters are aggressively demanding for food. 

BEHAVIOUR OF YOUNG 

A youngster just five days out of the nest was noticed drinking 
alone at the pool. 

One just four days out of the nest was observed perching on 
dead undergrowth. As my wife slowly approached the bird man¬ 
oeuvred down into the -sticks until out of sight and remained still. 

There are favourite perching spots in the aviary where young 
are usually fed. In three cases during the 1962 season the one site 
was chosen for all a Feijoa sellowiana. 

The independent youngsters prefer to spend the greatest part 
of the day in the shelter shed. 

One particular youngster had an unusual Identity Call quite 
unlike its brethren—a loud clearly defined “pee-yee-ee” with the 
usual tremor missing. I remember its feeding call was also more 
shrill and insistent. 

One youngster seven days out of the nest was observed bathing 
with an adult bird. 
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ANTECHINUS ROSAMONDAE, A NEW SPECIES 
OF DASYURID MARSUPIAL FROM THE PILBARA DIS¬ 
TRICT OF WESTERN AUSTRALIA; WITH REMARKS ON 
THE CLASSIFICATION OF ANTECHINUS. 

By W. D. L. RIDE, The Western Australian Museum, Perth. 

Diagnosis: Antechinus rosaviondae* is a short-faced Antechinus 
differing from all other Antechinus in that (a) the paroccipital 
region of the exoccipitals is greatly inflated contributing to a large 
portion of the “mastoid’* bulla and (b) it only possesses two pairs 
of premolars both above and below as the normal condition. 

Description: (a) Skull: Broad, with rostral portion and palate 
short as compared with total length (see Table 1 and Fig. 1). Skull 
high in profile not long and flattened as in A. macdonnellensis. 
Tooth-row conspicuously arched downwards behind canines. Nasals 
broadly expanded at their point of contact with suture between 
frontal and maxilla; their breadth being approximately equal to, or 
greater than, the distance between the tips of the upper canines. 
Postorbital processes clearly defined and constriction clearly marked 
behind them. Alisphenoid bulla greatly inflated, globular. “Mastoid” 
bulla also greatly swollen, the posterior part of it being exoccipital. 
When viewed from the dorsal surface the exoccipital bulla is clear¬ 
ly visible posterior to the nuchal crest. The anterior palatal fora¬ 
mina are short. There is one pair of posterior palatal foramina. 

(b) Teeth: I' elongate, set apart from F, *\ ‘ which are small. 
F being slightly the largest. Canines long. Premolars two only, the 
rear tooth slightly the larger. Molars, four, high cusped. In the 
mandible, premolars two only; there being no diastemata between 
incisors, canine and premolars. 

4 12 4 

Dental formula. - - - - 

3 12 4 

(c) External characters: General form robust with short conical 
snout (Fig. 2 of M5508). Forepaws strong, backs of them well 
haired with an admixture of greyish and russet hairs. Ears short 
and well haired; supratragus large. In alcohol the pinna does not 
appear membranous. Hind feet, like forefeet, well haired on dorsal 
surface. In seven of the eleven specimens the first interdigital pad 
is confluent with the thenar pad (Fig. 3 of M5508 shows the condition 
in which these two are separate). Tail russet above, pale below, 
often slightly swollen; well haired, hispid, but without brush or dark 
crest (body measurements taken from specimens preserved in alco¬ 
hol given in Table 2). General colour a russet-brown or even a 
coppery colour. Guard hairs in mid-back Russet (Ridgway colours 
capitalized), hairs being Slate Grey or Dark Neutral Grey at their 

* A triple allusion to red hair, spinifex. and Woodstock. Fair Rosamond was 
by tradition, red-haired and very beautiful. Mistress of Henry II. she was 
kept hidden in “a house of wonderful working, so that no man or woman 
might come to her . . This maze was at the Royal Manor of Woodstock 
in Oxfordshire. 
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I cm. 


Elk 


Fig. 1. The skull of A. rosamondae. Plate from forthcoming work 
on Western Australian Mammals by W. D. L. Ride and Ella Fry. 
Based upon M3421 with pterygoids from M3416. 
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bases (for about one-third to half of their length). Under-fur 
mostly grey with pale russet almost Cinnamon tips. Ventral sur¬ 
face whitish but, here too, hairs are grey based (approximately 
Hair Brown). No orange patches behind the ears. General texture 
of the fur of the back is hispid due to the presence of innumerable 
guard hairs. 

(d) Sexual characters: Scrotum pendulous. Series indicates en¬ 
largement in June, July (M5507, M5508, M5512). 

Pouch a depressed saucer-like area filled with long white hair. 
Periphery of the pouch covered with long white hair especially at 
its anterior edge where this is more than 20 mm. in length. Teats 
eight. Of two females, one taken in November (M6055) has a 
clearly marked pouch but no elongated teats, while a specimen 
taken in December (M2186) had elongated teats. 

I-Iolotype: Western Australian Museum No. M5514. Male in 
alcohol. Collected E. H. M. Ealey, 4 April 1958, wt. 20 g., no field 
number, loc. 22 (i.e. Airfield, approx. 3 m. W. of Pullcunah Hill]. 

Type locality: Woodstock Stn., via Marble Bar, Western Aus¬ 
tralia. Lat. 21° 35' S., Long. 119° E. (Military Grid 017230). 

Paratypes: Woodstock Stn. Males in alcohol: M6054, coll. April 
1957, loc. 18, i.e. Ram Paddock, leg. E. H. M. Ealey. M5512, coll. 
June 1956, loc. 18. leg. E. H. M. Ealey. M5507, coll. October 1957, 
taken by cat, leg. E. H. M. Ealey. M5513, coll. 3 April 1957, taken 
by cat, leg. E. H. M. Ealey. M3421, coll. October 1957, taken by cat, 
leg. E. H. M. Ealey. 






Fig. 3. A. rosamondae. Hindfoot of alcohol specimen, W.A.M. 
M5508, $. Illustrating the condition in which 1st interdigital and 
thenar pads are separate. 

White Springs Stn. (Lat. 21° 50' S., Long. 118° 50' E.). Male 
in alcohol, M5508, coll. July 1954, leg. E. H. M. Ealey. 

Abydos Stn. (Lat. 21° 25' S., Long. 118° 55' E.). Female in al¬ 
cohol, M6055, coll. 8 November 1956, leg. E. H. M. Ealey. Males, 
skins and skulls: M3416, coll. 6 August 1956, leg. E. H. M. Ealey. 
M2937, coll. 6 June 1953, leg. E. H. M. Ealey. 

Nr. Tambourah (Lat. 21° 45' S., Long., 119° 10' E.). Female skin 
and skull, M2186, coll. 24 December 1936, leg. R. M. W. Bligh. 

All specimens in the collections of the Western Australian 
Museum. 

Field Notes: Supposed to live among spinifex (Triodia) in 
creek beds. 

History: The first specimen of A. rosamondae was collected 
near Tambourah by Mr. R. M. W. Bligh in 1936 and was tentatively 
assigned to Dasycercus* on its dental formula by the late Mr. L. 
Glauert (ms. only). However, its foot pads, general body size, ab- 

* This has nothing whatever to do with Dasycercus blythi Waite, 1904, which 
was coliected by Mr. A. C. Bligh in the Pilbara. 
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sence of a crest of black hairs on the tail, all clearly indicate that it 
does not belong there and it is undoubtedly an undescribed species of 
Antechinus. Subsequently, the large series collected by Dr. Ealey 
during his years on Woodstock gave some indication of the vari¬ 
ation within the species and it is here described as new. 

COMMENT ON ANTECHINUS . PARANTECHINUS AND 
PSEU D ANTECHINUS: 

For a better understanding of the taxonomy of the Dasyuridae, 
Antechinus rosamondae is one of the most significant discoveries 
of recent years because its characters cast considerable doubt upon 
the wisdom of the generic classification erected by Tate in his 
1947 monograph of the group. In that work he pointed out that 
Antechinus ap'calis (Gray) differed from other Antechinus, except 
A. macdonnellensis (Spencer), in the extreme reduction of the 
posterior premolars which are single-rooted vestiges. He erected a 
monotypic genus, Parant echinus , for it. Tate also said that A. 
macdonnellensis differed from other Antechinus as well in the re¬ 
duction of its upper posterior premolar, “the total absence of the 
corresponding lower tooth,” and in the inflated nature of both alis- 
phenoid and mastoid bullas. He said that, in Antechinus , the bullas 
were relatively un'nflated. He erected Pseud ant echinus for it (and 
for its close relative A. mimulus (Thomas) which I consider to be 
a synonym of A. macdonnellensis ). 

From the description it can be seen that we have, in A. rosa- 
mondae , a small Antechinus- like dasyurid which has no posterior 
premolars either above or below and which has even more greatly 
inflated bullas than A. macdonnellensis. Yet its footpads, general 
body and dental form, lack of brushed, or greatly-crested, tail, and 
inflated alisphenoid bulla all indicate close affinity with Antechinus. 
One is thus faced with the alternative of erecting yet another 
monotypic genus to receive it or of returning to a wider concept 
of Antechinus and placing all these species in it. 

That a return to the wider concept of Antechinus is the more 
reasonable of the choices, is clearly indicated by more information 
on the characters of A. macdonnellensis than Tate had. His inform¬ 
ation was based upon two specimens only, i.e. a specimen from the 
Horn Expedition, now in the American Museum of Natural History, 
and the holotype of A. mimulus (Tate 1947: 139. 154). An excellent 
series of A. macdonnellensis in the Australian and Western Aust¬ 
ralian Museums illustrates variation in premolar reduction very 
clearly. Five specimens have three premolars above and below with 
the last upper premolar scarcely reduced (e.g. W.A.M. M2554), j n 
seven it is reduced above and absent below (e.g. A.M. M4438), and 
in three it is absent above and below (e.g. A.M. M8194) as is the 
case in A. rosamondae. Spencer (1896: 29) had long ago pointed out 
that his series was variable in dentition but Tate does not appear 
to have been aware of this. Thus A. macdonnellensis in its varia¬ 
tion spans the dental characters of Antechinus from A. flavipes to 
A. rosamondae through A. apicalis . 

Since Tate has also drawn attention to the bulla in these ani- 
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Fig. 4.—Bullar regions of (a) A. apicalis, C302, (b) A. flavipes , 
M5562; (c) A. macdonellensis, M2554, (d) A. rosamondae, M3421. 
Plate from forthcoming work on Western Australian Mammals by 
W. D. L. Ride and Ella Fry. 

mals and has used it to divide Ant echinus, it is important to notice 
that inflation and its absence does not split Antechinus into two 
distinct divisions. In all Antechinus the alisphenoid bulla is inflated 
and the “mastoid” bulla exhibits a complete range of inflation from 
the scarcely inflated condition of A. apicalis, through the increas¬ 
ingly inflated conditions of A. flavipes and A. bilarni (photographs 
by courtesy of Dr. Johnson), to A. macdonnellensis where the exoc- 
cipital plays a small part in forming the postero-mesial wall of the 
bulla, to A. rosamondae where the exoccipital forms the whole of 
the posterior part of the “mastoid” bulla (see Fig. 4). 
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Not taken when specimen fixed in inflexible curve. 






































































A NEW SPECIES OF PSEUDOPHRYNE 
(ANURA: LEPTODACTYLIDAE) 

FROM NORTH-WESTERN AUSTRALIA 

By A. R. MAIN, Zoology Department, University of Western 

Australia, Nedlands. 

Main and Caiaby (1957) identified five specimens of frogs 
(W.A. Museum Nos. 11530-11534) collected at Cape Range, June, 
1955, by A. M. Douglas as Uperolcia marmorata Gray. This identi¬ 
fication was provisional and given with some misgivings because it 
had been made entirely on external characters as at that time it 
was not possible to make dissections or examine skeletons and so 
confirm the generic status. 

Since then the type of Uperolcia marmorata Gray has been 
examined in the British Museum and it is clear that the five speci¬ 
mens collected by Douglas are not this species. 

During 1961 in the western Hamersley Range and on another 
occasion in the Barlee Range, Upper Ashburton, the present author 
collected specimens which agree with the Cape Range specimens 
collected by Douglas in 1955. In the same year J. H. Caiaby and 
Arnold Kluge were able to collect further specimens from the pre¬ 
cise locality collected by Douglas six years earlier. All this material 
is con-specific and sufficiently numerous for the preparation of dis¬ 
sections and skeletal material. These reveal a large fronto-parietal 
foramen and no inner ear, no maxillary teeth and suggest that the 
specimens would be appropriately placed in the genus Pseudophryne 
Fitzinger. 

The specimens do not agree wit h either of the two named 
species of Pseudophryne from Western Australia, nor can they be 
attributed to any species in Parker’s 1940 revision, and are there¬ 
fore described as 

Pseudophryne douglasi sp. nov. 

Uperolcia marmorata (non Gray). Main, A. R., and J. H. Cai¬ 
aby, 1957, West Aust. Naturalist, 5: 218-9. 

Description of Holotype, W.A. Mus. No. 21255 Kookhabinna 
Gorge (Lat. 23° 10'S., Long. 115° 58 E.), 1S.VIII 1961: 

No vomerine teeth, no maxillary teeth, tympanum and inner 
ear absent. Snout conical, rounded anterior to nostrils, 1.5 times 
length of eye. 

Loreal region slightly concave. Nostrils oblique lateral, nearer 
tip of snout than eye, distance between nostrils equal to distance of 
nostril to eye. 

Head wider than long. Body long, slender, length snout to vent 
25.5 mm.; limbs short. Ratio tibia to body 0.35. A pale orange patch 
on upper arm. Fingers moderate, stout, not fringed, the first shorter 
than second which is equal to or shorter than fourth, well developed 
subarticular tubercles. 

Toes moderately stout, without any trace of webbing, not 
fringed, first shorter than second which is shorter than fifth, third 
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reaches ultimate joint of fourth, subarticular tubercles well de¬ 
veloped. Two metatarsal tubercles, inner large and transverse, outer 
small conical. 

Skin dorsally regularly beset with small conical warts, no folds 
over scapular region. Lower surfaces granular, belly pronouncedly 
so, continued laterally on belly and posteriorly on thighs. Parotid 
glands not conspicuously enlarged, no glands on thighs. Dark choco¬ 
late brown above with an orange triangle between eyes and over 
dorsal part of snout. A similarly coloured posteriorly pointing tri¬ 
angle or arrowhead over coccyx. A few small irregularly shaped 
orange marks on dorsum. Warts tipped in paler brown. Upper part 
of arm and thigh with orange spot, groin dark brown or black. 
Lower surfaces white, heavily marbled in dark brown, chin and 
throat dark brown with numerous small white spots. 



pi K i._Dorsal view of specimen of Pseudophryne douglasi sp. nov. 

from Kookhabinna Gorge, Barlee Range. 

In bright light the pupil is a sector of a circle, but tends to be 
diamond-shaped when fully contracted. The lungs are elongated 
(length greater than 4 times width) and gonads yellow. 

Specimens examined: $ $ 6, 9 9 4, juv. 3. Mount Herbert (Lat. 
21° 15' S., Long. 115° 20' E.), Kookhabinna Gorge, Weeana, Butler’s 
Gorge (on tributary of Henry River 20-25 miles S.W. ol type local¬ 
ity), Shothole Canyon (N.W. Cape). All specimens agree with types. 
Ratio tibia/body ranges 0.34 to 0.40. Females are larger than males 
and the dorsal colouring is less distinct. Juveniles, like females, have 
less developed colouration. In formalin, orange colour fades, leaving 
dorsum uniformly dark. 

Diagnosis: Pseudophryne douglasi can be distinguished from 
Glauertia by the unwebbed toes and more slender body. From 
Uperolexa by the presence of a fronto-parietal foramen, absence of 
inner ear and absence of white or orange patch in groin. Differs 
from Pseudophryne guentheri in the absence of two large trans¬ 
verse metatarsal tubercles; having two phalanges in the inner toe, 
lacking mottled colouring on dorsum, and lacking supra-scapular 
folds. Pseudophryne douglasi differs from P. occidentalis and P. 
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bibroni which are stouter frogs with flattened confluent warts on 
the dorsum. P. bibroni is further distinguished by the glandular 
area behind the thigh. 

BIOLOGY 
Life History 

The specimens collected at Mt. Herbert were taken in May 1961 
from shallow water adjacent to a small rock-strewn stream flowing 
out of a permanent spring near the roadside at the bottom of the 
descent from Mount Herbert. Along with the female were found in 
the water a total of 89 freshly-laid eggs which were 4.5 to 5.0 mm. 
in diameter of outer capsule and a mean of 2.2 mm. (range 2.0-2.3 
mm.) in diameter of egg. Each egg was deposited singly in the water 
in the -shelter of a cavity beneath a stone. The capsules were cov¬ 
ered with silt and mud but did not adhere together nor were they 
attached to substrate or vegetation. A small number of eggs from 
this site were preserved; the remainder were returned to the Zoology 
Department yards where they were reared in order to confirm that 
the eggs belonged to the frogs collected at the same time. This 
series also provided data on the stages in the development of the 
larvae. By extraordinary good fortune it was possible in different 
localities during 1961 to make other collections of the larvae of this 
interesting species. These collections show the range of habitats 
occupied by the frog and larvae and also the larval tolerances to 
environmental extremes. Possibly the two environmental extremes 
are provided by the site at Weeanna (an unvegetated pool in rock) 
and in Kookhabinna Gorge (a large tree-lined permanent pool in a 
creek). In addition the field-caught animals provided data on the 
rate of development in nature and provided a check for those reared 
at Nedlands. 

The larvae from all localities fixed at the time of collection have 
been staged according to the table of Gosner (1960) and the results 
are presented in Table 1. In some cases larvae have been returned 
to Nedlands for rearing. At Nedlands larvae from Kookhabinna 
Gorge metamorphosed at the same time as those from Mount Her¬ 
bert. Individuals of this batch of larvae continued to metamorphose 
until December. The delay may be associated with the colder condi¬ 
tions at Nedlands. The unsheltered Weeanna Pool exposed to the 
north had the most advanced larvae and even young frogs were col¬ 
lected in August. The collecting party was only in the vicinity of 
these areas in the Bailee Range for a few days but during this time 
the skies were cloudless and temperatures ranged from a minimum 
of 29° F. at night to the vicinity of 90° F. during the day. Under 
these conditions the exposed pool at Weeanna would probably become 
so hot as to be lethal for larvae if it were not for evaporation and 
fed and cooled by water seeping from the joint fractures of the rock 
in which the pool occurred. It is doubtful whether the temperature 
of this pool ever exceeded 25° C. (77° F.). 

At all sites the larvae tended to shelter in dark situations be¬ 
neath stones (Weeanna) or dense algal mats (Kookhabinna and 
Butler’s Gorge). In these last two sites the deeper more sheltered 
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TABLE 1. PSEUDOPHRYNE DOUGLASI. LIFE HISTORY DATA FROM 
ALL LOCALITIES. NUMBERS REFER TO STAGES OF GOSNER (1960). 

Date Localities 


1961 

Mount 

Herbert 

Kookhabinna 

Gorge 

Weeanna 

Butler’s 

Gorge 

Shot Hole 
Canyon 

May 

12 

Eggs'" 





16-18 

Hatching! 





June 14 

25 





August 

1 

31 




32-43 

17 


26-31* 




18 



36-38 and 
Juveniles 



19 




26-31 


September 

24 






29 

31-36 





October 10 

Juveniles 

Juveniles* 





♦Transferred to pond in Zoology Department yards. 
tWhile being transferred. 


water would not experience the extremes of temperatiure such as at 
Weeanna. Those measurements taken from sites where larvae were 
collected, show early morning temperatures of 14° C. (ca. 57° F.) 
rising to about 20° C. (67° F.) later in the day. 

Larvae 

At hatching the body is about 3.5 mm. long and including tail 
the larvae is about 8.0 mm. long. At this stage the gut is formed 
and filled with yolk which distends the belly so that it appears pale. 
The remainder of the body is covered with small evenly-spaced mel- 
anophores which extend onto the dorsal and ventral crests of the 
tail fin. 

At stage 25 the operculum opens on the left side about 2/3 of 
the way along the body, is transparent, attached on its inner side 
to the tip and opening obliquely upwards so that it is visible from 

1 

l 1 

above. The mouth has five rows of teeth in a arrangement. 

l 1 

2 

The lower outer row is as long as the preceding row. There are 
papillae only in the corner of the mouth. The anus opens to the right 
on a short tube. The colour is a uniform dark brown derived from 
the uniformly dispersed melanophore.s which show no aggregation 
and no pattern. There are many bright iridescent guanophores scat¬ 
tered over the body and tail. The tail is about 1.5 times the length 
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of the body, broadly rounded terminally. At about 1/3 the length of 
the tail it is slightly deeper than the depth of the body. 

At stage 28 the larvae have a body about 8.0 mm. long and tail 
about 11.5. Though there is considerable variability in tail length 
which now tends to be almost twice the body length and by stage 
33 this tendency is pronounced. The anterior of the body is pale, 
posterior dark. The small melanophores are uniformly distributed. 
The dorsal crest of the tail is more pigmented than the ventral and 
the melanophores are aggregated into sinuous vertical lines. Neither 
the tooth rows or papillae alter. The opercular opening appears to 
be slightly anterior of the hatching position. 

At stages 32-36 the body is broadly oval in outline, eyes dorso¬ 
lateral as far apart as distance from the snout. Nostrils equidistant 
from the eye and tip of snout and opening directly upwards. Colour¬ 
ation. position of spiraculum, depth and relative length of tail, mouth 
parts and anus are as discussed earlier. 

Larvae just prior to metamorphosis are dark with a blue sheen 
and bright blue and white guanophores. There is no orange dorsal 
stripe as in the larvae of P. guentheri. From about stage 38 the 
length of the tail is reduced relative to body length and may be less 
than 1.5 times body length. At metamorphosis young frogs are 12.0 
to 14.0 mm. long and coloured as adults. 

Behaviour 

The young frogs and adults hop with both feet together and do 
not walk. While in water they swim with both feet together. Both 
characteristics are like Crinia and unlike Pseudophryne guentheri 
or P. Occident(tlis. The frogs from Mount Herbert and Kookhabinna 
occupied tunnels beneath large stones at the water’s edge so that 
the tunnels were partly water-filled. When the overlying stones 
were disturbed the frogs immediately entered the water and swam 
to shaded dark situations beneath stones on the bottom. 

In the same way when the overlying shelter (either stone or 
algal mat) was removed the larvae took refuge in dark areas 
beneath stones. 

Adults of Pseudophryne guentheri and occidentals are more 
buoyant and usually float on the surface. They do not readily 
enter water to escape when disturbed. The different behaviour of 
Pseudophryne douglasi is presumably associated with the reduced 
buoyancy resulting from the long slender lungs of this species. 

Habitat 

Apparently the minimum requirement is that there should be 
some form of cover associated with shallow water beneath which 
adult frogs can shelter. This minimum is only just met at Weeanna 
and at Mount Herbert, while at Kookhabinna, stones, fallen cadjiput 
logs, and other debris among the Cyperus vaginatus and Juncus- 
grown fringes of the many large pools offers optimum habitat 
conditions. 

The species is found with Glauertia rmsclli at Mount Herbert 
and associated under the same stone with Hyla rubella at Kook- 
habinna. 
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DISCUSSION 

Literature 

There are two references in the literature to specimens of the 
genus Crinia from “between Carnarvon and North West Cape.” 
Parker (1940) attributed one of these to Crinia georgxana Tschudi 
(Aust. Mus. No. 9979) and the other to Crinia signifera Girard 
(Aust. Mus. No. 9980). From a knowledge of the breeding biology 
of the genus Crinia and especially Crinia georgxana it is unlikely 
that these two specimens are correctly labelled. In this event there 
are two possibilities; either the specimens have the wrong locality 
data or if these are correct then the specimens may be wrongly 
classified. It is possible but unlikely that these two specimens belong 
to the present species. Unfortunately specimen R9980 cannot now 
be located (vide letter Dr. W. J. Evans, Director of the Australian 
Museum to Dr. W. D. L. Ride, Director of the Western Australian 
Museum, 4.V.59) though apparently it was sighted by Moore (1961, 
p. 233). However, specimen R9979 has been sighted; it has a white 
belly and throat, characters which immediately remove it from con¬ 
sideration as belonging with the present species. 

General 

This species is unusual because it is known only from within the 
tropics in a region of summer rainfall maximum. However, all col¬ 
lections suggest that the species breeds during winter (Table 1). 
The time of egg laying is comparable with that of Pseudophryne 
guentheri in the region of reliable winter rainfall. 

It is possible that the winter breeding in 1961 was due to the 
absence of summer rain. However, two things suggest that this was 
not so. Firstly Douglas collected the first adults with larvae and 
eggs in June 1955. Secondly there were good summer rains in 1961 
which were prolonged and followed by good winter-type rains in 
May. Following the excellent summer rains the May rains were suffi¬ 
cient to bring the rivers down so that roads were closed. It was 
after these rains that the Mount Herbert frogs bred. 

The restricted nature of the situations in which Pseudophryne 
douglasi is found indicate that the relict distribution indicated by 
the range as at present known is real. However, it is dependent on 
early winter rainfall for breeding and therefore presumably a relict 
of a former time when winter rain was regular and widespread. 
This implies two things: (a) the frog is a relict ol a Pleistocene 
pluvial because widespread winter-type rains in the high latitude 
tropics could only occur in glacial times; (b) since the former wide¬ 
spread occurrence there cannot have been a period when winter-type 
rainfall was less frequent or abundant than it is at present, because 
under more intense winter drought the species would readily become 
extinct in such minor situations as the spring at Shot Hole Canyon 
or Mount Herbert or the rock seep at Weeanna. 
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FROM FIELD AND STUDY 

Silver Gulls Nesting at the Crawley Baths, Swan River Estuary. 
—On November 6, 1963, a chance conversation with a fisherman 
who traps cobblers in the Swan River revealed the fact that Silver 
Gulls (Lams novae-hollandiae) had been nesting on the back fence 
of the Crawley Baths for some considerable time. My informant was 
of the opinion that a pair of birds had nested three times this season 
but there were no young ones about to show that young birds were 
actually reared. As will be noted when the location of the nests is 
described, it is quite possible that the young chicks had fallen into 
the water and drowned when they started to walk out of the nest. 

Soon after 8 a.m. on November 7 I inspected the site and found 
two nests with adult birds sitting tightly on them. One nest con¬ 
tained one young chick, probably two days old, while the other was 
only inspected with binoculars. With Miss C. A. Nicholls I made a 
further examination of the site later in the day and a series of 
photographs were taken. As the habitat was to be completely de¬ 
stroyed within the next few days, in connection with the dismantling 
of the Baths, Miss Nicholls rescued the chick to rear it at home. A 
third nest, empty, was also found. All three nests had been made 
with a small quantity of grass and were located on the tops of piles 
where the bearers made a small depression. They were within a hun¬ 
dred yards of a major road carrying dense traffic. 

From the demolition crew at the Baths it was learnt that “a 
dozen or more” old nests were located on the back and side fences 
of the Baths. Neither of these fences had a platform for patrons and 
the nests could only be reached by doing a “Blondin act” along the 
top of the fence, or approaching in a boat. 

The Crawley Baths were used up to the end of the 1962-63 
summer season and afterwards only by odd keen swimmers until the 
lease expired in June 1963. Demolition began in late October, 1963. 

—A. G. MATHEWS, South Perth 
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DOUBLE-BROODEDNESS IN THE SILVER GULL 
LAR US KOVAE'HOLLANDIAE 

By C. A. NICHOLLS, Dalkeith. 

Though the fact has been mentioned in the literature that the 
Australian Silver Gull <La run novae- h ollund ia e) is unique among 
the gull species of the world in being double-brooded (cf. Moynihan, 
1955) the phenomenon has been very rarely described. In fact the 
only published instance that has come to my attention is a South 
Australian observation of over 50 years ago (King, 1913). Nothing 
similar appears to have come under the notice of the team of 
workers in the elaborate study of the Silver Gull by the Altona 
Study Group in Victoria, and in fact the phenomenon is not referred 
to at all in the detailed report of this investigation (Wheeler and 
Watson, 1963), which purports to be a comprehensive review of 
Silver Gull biology in Australia. 

Tinbergen and Broekhuysen (1954: 50) hinted that in the South 
African subspecies of this gull (L. n. hartlaubi) "it seemed probable 
that the gulls of this (Robben I.) colony had two successive broods 
in one spring season." They deduced this from the population 
studies at the time of their visit but gave no other details. 

The present article describes a case of double-broodedness 
which occurred among Silver Gulls in a wild bird hospital I main¬ 
tain at my home in Circe Circle, Dalkeith. 

Since 1960 I have treated a total of 67 Silver Gulls. At the pre¬ 
sent time 22 individuals, incapacitated by wing disabilities, roam 
freely in the large back garden which comprises the hospital. 
Although the majority are juveniles, a breeding nucleus has formed 
and in 1963 a study was begun on the breeding behaviour of these 
birds. 

Since keeping Silver Gulls I have noticed that twice in the one 
year the adult birds show a waxing and waning in the coloration 
of the bill, legs, feet, mouth and eyelids. Each individual saturates 
its own particular red tone to the fullest intensity, the intensity 
peaks being late autumn and mid-spring, with lulls of dulling in 
summer and late winter. The late winter dulling, however, is neither 
as noticeable nor as prolonged as the summer dulling. 

In 1963 the first flush of the bill and legs showed in mid-Febru¬ 
ary, during which month three adult males left the flock to take up 
solitary stations at various parts of the yard. They each repulsed 




any approach by other gulls, even females, and threatened and 
fought one another well into March. By the end of March each had 
“staked out” a large territory, and three females from the flock 
made persistent and increasingly successful invasions of the respec¬ 
tive territories. 

I might mention at this point that with practice it is possible 
to sex gulls by their stature and conformation. The male is invari¬ 
ably the larger bird of a pair, and has a higher longer crown, giving 
his head a more angular appearance. The female’s head is rounded, 
a feature which gives her face a milder look. 

During April the three forming pairs courted, maintained terri¬ 
tory boundaries, and in late April were making nest scrapes in vari¬ 
ous places. Fights between the territory owners were sometimes 
savage, and the repulsion of highly coloured unattached gulls from 
the vicinity was vigorous. It was noticed, however, that uncoloured 
juveniles were treated less violently, which in one case is worthy of 
note. One large dark-legged juvenile male invaded the territory of 
the top-ranking male breeder, usurped a small portion of it, and 
built a nest within two feet of a scrape belonging to the breeder. 
This pre-breeder made several clumsy attempts to court the breed¬ 
er’s female, but was only mildly repulsed by her mate. The breeder 
male would even leave his mate alone near the pre-breeder while he 
dashed off to some remote corner of the territory to warn oil some 
“coloured” gull happening by. Later in the season the pre-breeder 
was completely ignored, while coloured birds were still attacked. 
This year, 1964, that same youngster has attained adulthood, is 
highly coloured, and the most formidable rival of the top male. 

By early June the territory boundaries were relatively stable, 
though fiercely patrolled. Each pair had constructed two or three 
nests, and copulations were observed. In late June one nest in each 
respective territory had been selected "favourite,” and the pairs 
began to sit on and change over at these nests as though actually 
incubating. Courtship feeding and copulations reached a peak at this 
stage. 

The top-ranking pair produced their first egg on July 15, 1963, 
and incubation began immediately. A second egg was laid on July 
17, 43i hours after the first. 

On August 7, 1963, the 24th day of incubation, the first-laid egg 
showed its first big crack in the shell pattern. However, the crack¬ 
ing hardly progressed until the second egg reached its own respec¬ 
tive 24th day of incubation, and showed its first crack, two days 
later, whereafter the two progressed in fairly parallel manner, both 
hatching on August 10, despite an interval of almost two days at 
laying. The other two breeding pairs continued to take turns sitting 
on their empty nests, each bird sitting between i-3 hours at a time. 
Despite copulations no eggs were produced, and in August the copu¬ 
lations ceased and the pairs drifted away from their nests, although 
remaining near the territories. 

During August and early September the successful pair tended 
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their offspring. However, by mid-September the female took to 
food-begging from the male again, and repulsed the advances of her 
large chicks. At the end of September all three pairs had returned 
to their territories and fighting broke out anew, with courtship 
feeding and copulations increasing. 

With their 8-week-old first clutch chicks still at their heels, the 
top-ranking pair produced the first egg of a second clutch on October 
5, 1963, followed 40 hours later by a second egg. 

The other two pairs continued to copulate and sit on their empty 
nests, but again no eggs were laid. Since one of these males and 
both the females had been in captivity only since the beginning of 
the year, I presume that nervousness played some role in their 
apparently barren condition, as the yard is the scene of almost con¬ 
stant human activity. 

On October 29, 1963, 25 days after the onset of second incuba¬ 
tion in the successful pair, the first-laid egg showed cracks in its 
shell pattern. Tragically, however, the gullery was the scene of a 
great disturbance that night; the eggs were severely chilled, and 
the pair seemed fearful of any further sustained incubation. 

When the eggs were confirmed as being dead, a newly-hatched 
Silver Gull chick was coincidentally obtained and placed in the now 
empty nest, which the pair were visiting. It was immediately cov¬ 
ered by the female and was fed regularly for two days. However, on 
the night of the second day it left the nest and became lost, subse¬ 
quently dying. The adult female continued to bring food to the 
again empty nest for three days before finally deserting the area. 
The male reverted to feeding the two first clutch chicks, now quite 
independent, but always trying for a handout. 

By mid-November 1963 all the pairs showed a dulling of the 
coloured parts, and all reproductive activity gradually ceased. They 
formed a loose aggregation with the flock, though still in pairs. 

No breeding activity occurred in summer. However, in February 
1964 the first flush of the coloured parts became obvious again, and 
to date (April 14, 1964), five pairs are forming, the old pairs hav¬ 
ing returned to their territories with some rearrangements. 

DISCUSSION 

That birds in captivity are double-brooded at once raises the 
possibility that herein may lie the basis of the double-nesting phe¬ 
nomenon which characterises Silver Gull populations in Western 
Australia. That gulls breed twice a year on islands in the South- 
West was first clearly demonstrated by V. N. Serventy and S. R. 
White (1943) who showed that at the Safety Bay islands there was 
a peak of eggs in May and another in September, with a low level 
of breeding between. The situation as it exists elsewhere in Western 
Australia was documented by D. L. Serventy (1952) and reviewed 
by Serventy and Whittell (1962). 

At first sight my data from the captive birds (as pointed out to 
me by Dr. N. P. Ashmole, with whom I was in correspondence on 


the subject) suggest a situation differing from that in the wild birds. 
The interval of egg-laying in my captive gulls was only 82 days, or 
barely three months, as compared with an average interval of about 
four months in the Safety Bay populations. However, King (1913) 
found with his Port Lincoln birds that the interval between the lay¬ 
ing of the clutches was 120 days or about 4 months, which is the 
same period as found for the birds at Safety Bay. The interval in 
my birds may have been shortened by the conditions in my aviary, 
or, perhaps it may indicate the existence of a natural variation. 

It would appear, therefore, that the double-nesting on Western 
Australian islands is due not to there being two separate breeding 
groups within the local populations but to double-brooding. Whether 
or not the same individuals were involved in the two breeding sea¬ 
sons in the same year has been a matter of speculation among local 
ornithologists for some time. Field work to test out the theory is 
to be undertaken and the captive colony will be maintained. 

However, the problem is still bristling with difficulties. Serventy 
(1952) reported that Silver Gull colonies over an extensive portion 
of the Western Australian coast had a double-nesting season and 
that in northern Australia only the earlier, autumn nesting pre¬ 
vailed, whilst in eastern and south-eastern Australia only spring 
nesting occurred. If double-broodedness is the basis of the situation 
one would have to assume that potentiality to such has survived 
only in the Western Australian populations and that due to differing 
environmental pressures, earlier breeding alone is retained in the 
northern birds and late breeding in south-eastern and eastern birds. 

To add to the complexity of the breeding pattern of the Silver 
Gull mention may be made of the extraordinary switchover of nest¬ 
ing season by a group of these gulls at a zoo in the U.S.A. (Davis, 
1945). After they were received, in 1922, at the National Zoological 
Park in Washington, D.C., these birds nested for two seasons in 
November (equivalent to the spring in their homeland). They then 
adapted themselves to nesting in the North American spring, until 
1943, when the descendants of the original stock reverted, to nesting 
in November. 

Not only Silver Gulls but a variety of other marine species 
(documented by Serventy, 1952) exhibit this phenomenon of double¬ 
nesting in Western Australia. These include the tropical gannets, 
cormorants, many terns, and even the Pacific Gull, La run pacificus. 
Are we to assume that in their cases also double-broodedness is the 
basic cause? That it cannot he so in the Pied Cormorant (Phula- 
crocorax variusj is clearly apparent from the fact that on the 
Abrolhos Islands all the birds are spring-nesting and only spring¬ 
nesting, whereas on the adjoining mainland they nest only in the 
autumn (Serventy, 1939). 
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TWO HITHERTO UNRECORDED SPECIMENS OF THE 
NOISY SCRUB-BIRD, 

ATRICHORNIS CLAMOS US (GOULD) 

By G. E. MEES, Rijksmuseum van Natuurlijke Historic, Leiden. 

Major Whittell (1943) in his survey of extant museum specimens 
of the Noisy Scrub-bird (Atrichornis clamosusi came to a total of 
18 skins, of which 10 were in Australia, 6 in the United States, and 
2 in England. At the time the war prevented enquiries on the con¬ 
tinent of Europe. 

Though the recent rediscovery of the species has in a fortunate 
way caused the importance of old museum specimens to decrease, 
it is nevertheless of interest to place on record that the Rijks¬ 
museum van Natuurlijke Historic possesses two mounted individuals. 
These birds are not in a very good condition and, like so many 
specimens in the old collection, are insufficiently labelled. Such data 
as are available will be presented here. 

The specimen shown on the left, though clearly the older one, 
is in the better condition. It is undated, and there is no indication 
of its origin. Underneath the socle is written, in a handwriting un¬ 
known to me, “George Sound” and in a different handwriting 

the name “ Dasyornis” Finally, in the handwriting of van Oort 
(curator, later director of the Leiden Museum from 1904-1933) the 
correct identification is given: “Atrichia clamosa (G.). M On the card 
shown on the photograph, which has doubtless been copied from 
the information given on the socle, the words “Dasyornis .... 
Gould” and “George-Sound” appear in ink; the name Dasyornis is 
crossed out with pencil and below it is written “Atrichia clamosa,” 
in what looks like the handwriting of Buttikofer (curator. 1884- 
1897). Measurements are: wing 74, tail 90. tarsus, 26L culmen 
18i mm. 

The second specimen (right hand figure) bears on its stand only 
the name “Atrichia clamosa” and the words “Frank 1881,” which 
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indicate that the bird had been received ,n that year from the well- 
known dealer Frank. There are traces of some older wnt.ng that 
has been rubbed out, but can be deciphered: Acrocephalus longx- 
rostris,” hence an erroneous identification without further interest. 
The card gives the same information: “Atrichia clamom, Gould. 
Frank 1881. AuStralie." The locality -Australle” Is clearly a sec¬ 
ondary one, added not because anything about the provenance of 
the specimen was known, but because the species occurs in Aus¬ 
tralia There is no indication of sex. though the bird is clearly a 
male.'Measurements are: wing 79, tail 98 (the tail shows heavy 
moult and only one feather is full-grown), tarsus 2b. culmen 19. 


Since the specimens have historical rather than scientific value, 
I have made a fairly exhaustive search in our archives, in an 
attempt to find information of their provenance. 

The undated bird has a card with a red edge, of the kind that 
was used during the directorate of Temminck (director, 1820-1858) 
and the first years of the directorate of Schlegel (director, 1858- 
1884). Unfortunately, though for many years lively relations, includ¬ 
ing the exchange of large numbers of birds, existed with Gould, the 
archives are very incomplete, and of many exchanges no document¬ 
ary evidence is left. Therefore it is not surprising that I have failed 
to find any mention of Atrichovnis cIiuhosuk. Nevertheless, as it is 
evident that the specimen had been received before about 1865, it 
must belong to the series collected by Gilbert in 1843 (see Whit- 
tell, 1942) and therefore had doubtless been received from Gould. 
In view of this it may cause wonder that the bird has not been 
identified, but extant lists show that Gould quite often sent mat¬ 
erial of as yet unnamed species. 



Mounted specimens of Atricliornis clamosus in the Leiden Museum, 
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Supporting evidence is supplied by a mounted Bristle-bird. 
Dasyornis brachyp terns longirostris, which lias the locality George 
Sound in exactly the same handwriting as that on the stand of the 
Noisy Scrub-bird, and has its name in the handwriting of Tem- 
minck. It is likely that this bird had been received with the same 
consignment. A second specimen of Dasyornis brachypterus longi¬ 
rostris is probably one appearing on an exchange list in Gould’s 
own handwriting, dated Nov. 9, 1850. 

Gould never mentioned how many specimens of Atrichornis 
clamosus were obtained by Gilbert, but it seems that there were 
more than the original one from Drakesbrook and the three shipped 
per “Beagle” and “Napoleon” (Whittell, 1942: 303). Gould’s (1865: 
345) words: “The examples forwarded to me . . . were all males” 
suggest that there were more than four. 

As mentioned above, the second bird is marked as having been 
purchased from Frank in 1881. The name Atrichia clamosa does not 
appear anywhere in the lists of material purchased in that year, 
but there is a post of “two birds from Western Australia,” for 
which the sum of f. 4 (about 10/-) was paid. At 5/- even a rather 
poor At richornis would seem a bargain. 

Though it must be kept in mind that in 1880 Frank obtained 
the Eyton collection, from which the British Museum acquired 
a specimen of Atrichornis clamosus, I regard it as much more likely 
that Frank had received his bird from William Webb, who at the 
time was actively engaged in collecting and doubtless had his con¬ 
nections abroad. 

While we must not judge the activities of our predecessors by 
present day standards, we may certainly regret that up to compara¬ 
tively recent times original data were regarded as the least import¬ 
ant part of a zoological object. It is quite likely that many speci¬ 
mens in our collection have never been properly labelled. Of others 
the original labels were removed when, on arrival in the museum, 
the skins were mounted. In a later period, which in this museum ex¬ 
tended into this century, a sense of tidiness apparently required 
uniformity, so that original labels were removed and replaced by 
museum labels. It is rare indeed in the Leiden collection to find old 
specimens with original collector’s labels. 

Finally a word about the way the birds have been mounted; 
the erect position of the body, and the almost drooping tail will 
strike the privileged few who have seen the species alive as un¬ 
natural, the normal posture of the birds being with horizontal body 
and more or less cocked tail. Naturally one cannot blame European 
preparators of a century ago for not knowing what a Noisy Scrub- 
bird looks like alive. 
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nesting of pelicans at mandurah 

I AN ABORTIVE NESTING ATTEMPT AT CHEERY ISLAND 
By D. L. SERVENTY, Nedlands. 

Apart from an unsubstantiated report of a former nesting 
station of the Pelican (Pelicanus conspicillatus) at the Abrolhos 
Is. the most southerly known breeding place of the species in 
Western Australia is at Pelican I.. Sharks Bay. All of the known 
breeding colonies in this State are in marine situations and in all 
reproduction takes place in the winter. 

It was of the greatest interest, therefore, to hear, in August 
1963, of Pelicans nesting so near to Perth as Creery I.. Mandurah. 
The first report was made to Fisheries Inspector G. C. Jeffery on 
August 7 by a local fisherman, Mr. M. J. Brown. Mr. Jeffery visited 
Creery I. on August 9. On his approach 47 Pelicans rose from the 
ground and 102 eggs were counted in the nests. The nests were not 
separately counted but the clutch was about 2-3 eggs, so there were 
probably between 40 and 50 nests in the colony. He revisited the 
area on August 16 and found only 75 eggs, with many broken egg¬ 
shells. On a third visit on August 26 there were no eggs at all. 

I visited the site on August 27 in the company of Messrs. Jef¬ 
fery, H. B. Shugg, N. E. McLaughlan and A. G. Mathews. Creery 
I. is a low-lying island at the south end of the channel entrance 
leading into Peel Inlet. It carries groves of sheoak fCasuarina 
glanca) and paperbark fMelaleuca rhaphiophylla) but the sandy 
ridge on which the Pelicans nested, at the south end of the island, 
is grown with rushes, J uncus pallidus and Scirpus nodosus. Other 
plants growing within the nesting area include onion weed (Antheri- 
cum divaricatum) , annual birdsfoot trefoil (Lotus angustissimus) . 
burr medic (Medicago denticulate) . Guildford “grass" (Romulca 
rosea L annual veld grass (Elirharta longiflora) and wild geranium 
(Geranium molle). The ground was dry though much of the sur¬ 
rounding country was inundated as a result of the phenomenal 
rains of the winter. 

As we neared the site 20 Pelicans Hew off it. We counted 24 
nests still recognisable, each 4 ft. apart, and made of pigface 
(Carpobrot us rossiiJ. There were no eggs and only a few broken 
egg-shells remained. Pelican wing quills were scattered about. 

On the boat trip from Mandurah to Creery I. we were impressed 
by the number of Pelicans to be seen. In scattered groups, of from 
3 to 50 birds, we counted about 150 individuals. Usually Pelicans 
vacate southern waters in the winter months but Mr. Jeffery stated 
that they had remained at Mandurah through the winter in recent 
years instead of disappearing as they used to. 

It is difficult to account for the unsuccessful outcome of this 
attempt at nesting in the Mandurah estuary. Despite the heavy 
rains there was no Hooding of the nesting site. The fishermen did 
not persecute the birds, and, on the contrary, all the local men 


80 


looked on the Pelicans with favour as now that cobbler fishing has 
become important the birds eat up the discarded heads of these 
fish. Some of the fishermen believe that a fox. seen to have swum 
to the island from the closely adjacent mainland, may have been 
responsible. 

It may be that unintentional disturbance of the nesting birds 
by interested visitors for the rookery is near the boat channel 
between Mandurah and Peel Inlet was a contributory factor. Peli¬ 
cans are not close sitters and after being disturbed from the nests 
it is some time before they return, allowing Ravens and other pos¬ 
sible predators to enter the rookery and destroy eggs. 

II. SUCCESSFUL NESTING OF PELICANS IN PEEL INLET 
By H. B. SHUGG, Fisheries Department. Perth. 

In view of the unsuccessful outcome of the nesting attempt by 
Pelicans as described in the previous section, we were very sur¬ 
prised to learn of a successful nesting a few months later. In a letter 
dated January 11, 1964, Mrs. H. W. Norris forwarded to the Fish¬ 
eries Department a report that Pelicans were nesting on a bank 
close to the southern shores of Peel Inlet, about five miles south of 
Creery Island. 

I visited the spot on January 16, accompanied by Fauna Warden 
N. E. McLaughJan and Inspector R. M. Crawford. We called on Mr. 
A. C. Fauntleroy, a resident of the area, who gave us important 
information and directed us to the nesting site, where we spent two 
hours on a midday inspection (noon to 2 p.mj. 

The nesting site was a low sandy cay which was a vegetated 
one of an otherwise bare chain of shallow banks lying about 800 
yards offshore in Austin Bay, near Birch Point (locally called Green¬ 
wood). At the time of our visit, the cay was separated from the 
shore by shallow water and exposed mud fiats. In periods of low 
tide the whole of the intervening area is exposed and dries off. On 
January 16, however, the cay was an oval-shaped island no more 
than 2-3 ft. above high water mark and approximately 300 yards 
long, in an east-west direction, and 100 yards across from north to 
south. A large number of Pelicans were seen to leave the island on 
the approach of the party and quite a few immature flightless young 
were seen to follow them. 

Specimens of the different plants on the island were collected 
and were subsequently identified by Mr. R. D. Royce of the State 
Herbarium as six halophytie species of three families. Samphire or 
shrubby glasswort (Arthrocnevnum halocnemoides) was the most 
common. The vegetation was limited to an area of about 160 by 60 
yards but much of this appeared to be dead or dying, probably as a 
result of the Pelicans’ nesting and other activities. Green patches of 
vegetation were obvious on the south-west and north-east regions. 
There were two separate dead patches in which nesting had taken 
place. 

Of the two sites the smaller one on the south side contained 
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Fig. 1. Adults and young at Nirimba Cay, January 25, 1964. 



A group of young birds, January 25. 

— Photos N. E. MeLautfhlan 
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only nests with eggs and disused nests while the other large area 
contained nests with young birds and one with two eggs which 
appeared to have been recently deserted. In the first smaller area 
there were about 19 nests with eggs, 9 with one egg and 10 with 
two. Quite a few additional eggs were scattered about in disused 
nests and between nests. Much old nesting material was also scat¬ 
tered about. When handled the abandoned eggs felt hotter than 
those in nests in good condition, suggesting that incubation was still 
in progress. (On a subsequent visit about ten days later Mr. Mc- 
Laughlan counted less eggs, but all the nests then appeared to have 
been abandoned. > 

In the larger of the two nesting sites there were only a few 
abandoned eggs. A number of young, ranging from helpless squabs- 
probably one day old to downy immatures just able to waddle, 
were photographed. The number of young which had taken to the 
water at our approach could not be enumerated as they were inter¬ 
spersed among 2-300 adults. We formed the opinion that there 
could not have been less than 20. There were five nests with very 
young birds in the nesting site, but counts of clutches were difficult 
because the older birds waddled from one nest to another. In all 
there were 14 young birds at the site and of these 12 were still 
nest bound and two very active, but not enough so to join the 
others in the water. One dead naked young bird was found and 
there were many egg fragments. 

As the nestlings were approached the six parent birds would 
retreat in company with a large number of Silver Gulls (Larus 
novete-hollandiae). As we left, the Silver Gulls would return in a 
dense swarm and stand about the young Pelicans cawing and croak¬ 
ing. A few pecked at the dead squab, but none were seen to attack 
the living young although they gave the impression that they were 
about to do so. 

The nests were shallow depressions containing dried pieces of 
samphire, sea rocket (Cakile maritima) and Sucteda australis as 
well as feathers. The samphire “stubble” was painful to walk on 
with bare feet. 

Mr. McLaughlan, who has had considerable experience of the 
nesting colony at Pelican I.. Sharks Bay, considered that the birds 
here were much less shy than those of Sharks Bay. 

A duck shooter’s hide had been constructed about 50 yards 
south-east from the No. 2 nesting site and we were informed that 
it had been used recently. No shells or other signs of shooting were 
seen and a note was left in it requesting the owner to refrain from 
shooting there until the Pelicans had finished nesting. 

On March 13, 1964, I revisited the area in the company of Mr. 
A. H. Robinson and Mr. A. Burbidge. Considerable numbers of Peli¬ 
cans lifted as we approached and we found evidence of continued 
breeding. In an extension of the large nesting area on the north side 
there were 13 active nests—7 with two eggs and 6 with one. The 
site on the south side was deserted and no eggs remained. There 
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were no naked or nest -bound young 
birds we estimated that there were 


and though I only counted 254 
300 in the vicinity. 


PREVIOUS NESTING 

Mr. Faunlleroy informed us that the site had been used by 
Pelicans in 1962 when he had himself observed s.x young birds here 
a week or two before Christmas. He believed that only a few birds 
had nested there that year. 

In the following season, after a report from a boy named Wil¬ 
liams that Pelicans were nesting on the cay, Mr. Faunlleroy s own 
lad visited the island and returned with the information that there 
were "hundreds of eggs all over the place." Mr. Faunlleroy said 
that knowing the tendency of boys to exaggerate he had not taken 
much notice, but had passed the report along to Mrs. H. W. Norris 
who forwarded it to the Department. 

When questioned whether the cay had ever been differently 
vegetated. Mr. Faunlleroy said that he and his brother had set fire 
to it in 1959. It had then been covered with “weed" and had kept 
on smouldering for some days. He had never known vegetation on 
it different from what was there then and had not lit the fire lot 
any particular purpose. The cay had never been grazed to his know¬ 
ledge. 

As the islet is unnamed representations were made to the No¬ 
menclature Advisory Committee of the Lands Department that it be 
officially named Nirimba Cay, and the proposal was adopted. “Nir- 
imba" is the name for Pelican in the language of the Bibbulman 
Aboriginal people of the South-West. 


CTENOTUS, A NEW GENERIC NAME FOR A 
GROUP OF AUSTRALIAN SKINKS 

By G. M. STORK. Western Australian Museum, Perth. 

In 1887 Boulenger placed all the lygosomatine skinks with 
large pentadactyl limbs and opaque lower eyelids in a subgenus, 
Hinulia Gray, of Lygosoma Gray. In subsequent generic revisions 
of Lygosoma and allies, Malcolm Smith (1937) and Mittleman 
(1953) essentially adhered to Boulenger’s concept of Hinulia , though 
changing its name on the score of priority to Sphenomorphus Fitz- 
inger. Smith treated Sphenotnorphus as a section of Lygosoma, 
while Mittleman raised it to a full genus, comprising more than 
150 forms and ranging from Africa, through southern Asia, to Aus¬ 
tralia. It was by far the largest of the genera in Mittleman’s sub¬ 
family Lygosominae. and Mittleman admitted the possibility of its 
being polyphyletic. 

The genus Sphenomorphus> so conceived, lias numerous species 
in Australia, which exhibit considerable diversity in morphology 
and behaviour. Within it, however, there is a sharply definable 
group of species whose relationship to the remainder is not espe¬ 
cially close, and which merit generic separation thus: 
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Ctenotus gen. nov. 

Type-species: Lucerta taeniolata Shaw 1790. in White’s ./ Voy 
N.S.W.. p. 245. pi. 32 (fig. 1). 

Other nominal species: Hinulia greyii Gray, II. inornata Gray. 
II. muelleri Fischer, II. spalduigi Macleay, Lygosoma breviunguis 
Kinghorn, L. colletti Boul., L. concolor Glauert, L. dor,sale Boul., 
L. fischeri Boul.. L. leae Boul.. L. leonhardii Sternfeld. L. lesueurii 
Dum. & Bib., L. ocellutum Boul., L. quatturodepimlineatum Stern¬ 
feld, L. schomburgkii Peters, L. strauchii Boul., L. taeniata Mit¬ 
chell. Sphenomorph us schevilli Loveridge, Tiliqua mist rails Gray. 
T. essingtonii Gray. 

Diagnosis: Distinguished from Sphenomorph us Fitzinger by the 
presence of ear lobules and the pattern of longitudinal stripes or 
rows of spots rather than vaguely transverse bands or irregular 
spotting and variegation. 

Description: Active, diurnal, terrestrial, small to moderately 
large skinks with strong pentadactyl limbs which overlap when ad- 
pressed. The tail is long and tapering and not so thick basally as in 
Sphenomorphus. The eye is large, and the lower eyelid completely 
movable and covered with small opaque scales. The ear aperture is 
fairly large and protected anteriorly by 2-5 white lobules. The nos¬ 
tril is pierced in a large nasal shield which is usually in contact 
with its opposite number or narrowly separate. No supranasals or 
postnasals. The prefrontals are large and in contact with each other 
or narrowly separate. The frontal is large (about as long as the 
combined length of the frontoparietals and interparietal ! and narrow, 
its sides converging backward. The frontoparietals are paired and 
the parietals are in contact behind the free interparietal. There are 
2-4 pairs of nuchals, 4 (rarely 3 or 5) supi-aoculars, 7 or 8 upper 
labials and a pair of enlarged preanal scales. The body scales are 
completely smooth, smallest on the sides and largest down the middle 
of back. The dorsum and sides of body and base of tail are usually 
boldly patterned with longitudinal black, brown, yellow or white 
stripes or rows of spots or ocelli, against a background of some 
shade of brown. 

Distribution: Continental Australia and extreme southern New 
Guinea. 

Derivation of name: From the Greek stems kten - (comb) and 
ot - (ear), in allusion to the sharp auricular lobules. 

Comments: The larger species of Ctenotus have sometimes been 
confused with the striped, smooth-scaled species of Egernia. The 
complete separation of the parietals by the large interparietal will 
distinguish all Egernia from all Ctenotus. 
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the first records of the kelp gull 

in SOUTH-WESTERN AUSTRALIA 

By JULIAN FORD. Perth. 

The Kelp or Southern Black-backed Gull (Leans.domin icu nusj 
common resident of southern South America, South Africa, 
New Zealand and most of the sub-antarctic islands; but only dur- 
irw the last two decades has it been observed in Australia. Its eco¬ 
logical equivalent in the Australian region was considered to be the 
Pacific Gull (L. pacijicus). previously the only large gull that oc¬ 
curred in Australia and Tasmania. These two gulls are somewhat 
similar morphologically but are not particularly closely related: 
the Kelp Gull is probably a derivative of the Lesser Black-backed 
Gull (L. fuscusb Herring Gull (L. argent at us) assemblage or pos¬ 
sible the Great Black-backed Gull (L. marlnus) of the northern 
hemisphere and indeed may be a subspecies of the former (White, 
1952); on the other hand, the Pacific Gull may have its closest 
affinities with the Japanese Gull (L. craasirostrisj of eastern Asia 
and the Simeon Gull (L. belch eri) of western South America, as 
it is rather similar to them in general proportions, bill coloration 
and primary pattern (Moynihan, 1959). 

In New Zealand, the Kelp Gull has undergone a marked in¬ 
crease in abundance since European settlement (Oliver, 1955), a 
fact which may account for the recent colonisation of eastern Aus¬ 
tralia. since the first arrivals apparently were New Zealand vagrants 
resulting from the population expansion. The species was first seen 
in eastern Australia at Botany Bay in January 1943 (McGill, 1943), 
and has since been observed in numbers in New South Wales (Mc¬ 
Gill. 1955), Victoria (Wood, 1955) and Tasmania (Wall, 1956). A 
pair was discovered breeding on Moon Island, New South Wales, 
in November 1958 (Gwvnne and Gray, 1959). 

The Kelp Gull was first observed in Western Australia by Mr. 
and Mrs. J. D. Watson at Middleton Beach. Albany, on October 28, 
1963, during the annual field-outing of the Royal Australasian 
Ornithologists’ Union. The single bird was later seen by most of 
the ornithologists, including myself, who attended the Albany excur¬ 
sion, and was last seen on October 31. A field description by Mr. 
Watson is as follows: 

•‘Generally similar to the Pacilic Gull but slightly smaller. Plumage- 
dull slaty-black on wings and back, remainder white: bill, yellowish 
with a pronounced orange patch on the lower mandible; eye, white; 
legs, yellowish. The most outstanding feature was that when the bird 
lifted into the strong wind and fanned its tall widely, the tail feathers 
were seen to be all white with the exception of the two outer feathers 
which each had a black spot the 1 size of sixpence about one inch from 
the extremity.” 

From descriptions on the various plumage stages in this species 
(Murphy, 1936), the individual was in its third year. 

On February 5, 1964, during a faunal survey of the islands at 
Jurien Bay, 125 miles north of Perth, I observed a single Kelp Gull: 
it was resting on the beach in the company of a large mixed flock 


of Crested Terns (Sterna beryii), Fairy Terns (S. nereis), Silver 
Gull (Lams novae-hollandiae) and several species of waders at the 
west end of Boullanger Island, opposite Whitlock Island. Both of 
the two large gulls were first thought to be Pacific Gulls because 
of their close similarity. When I flushed them, however, they were 
readily differentiated on the basis of the Kelp Gull having a wholly 
white tail, and the Pacific Gull, a subterminal black band on an 
otherwise white tail. On closer study, the bill of the Kelp Gull 
was seen to be noticeably less robust and paler than that of the 
Pacific Gull. Despite the certainty of my identification, it was de¬ 
cided to collect the Kelp Gull because the latitude was so far 
north of the only previously known locality of the species in West¬ 
ern Australia. This was successfully carried out the following day. 
Details of the specimen (W.A. Museum no. A9369) are as follows: 



Fig. 1. Bill of Kelp Gull 
(W.A. Mus. no. A9369) 


Fig. 2. Bill of Pacific Gull 
(W.A. Mus. no. 7073) 


White, except for slaty-black back and wings. Tail, pure white. 
Secondaries with broad terminal white band and thus there is a 
complete white band on the trailing edge of the outstretched wing. 
Tenth primary with a broad subterminal band of white and a white 
tip. Ninth primary with a subterminal white spot. Other primaries 
tipped white. The seventh, sixth and fifth primaries with a light 
.subterminal tongue, more prominent on the inner edge. The bird 
was thus in full adult plumage, which is attained in the fifth year 
(Kinsky, 1963). 



Fig. 3. Tail quills of adult 
Kelp Gull 
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Fig. 4. Tail quills of adult 
Pacific Gull 

















Bill, yellow with large reddish spot on the gonys of lower man¬ 
dible. Legs, greenish yellow. Reddish circlet of skin around eye. 

Dimensions: exposed culmen, 50 mm.; wing, 399; tail. 159; 
tarsus, 60. Female with small ovary and unconvoluted oviduct. 
Moult: first and second primaries are new and about half grown, 
the third is about one inch out of its sheath, the fourth is missing, 
and the remaining primaries are old and worn; there are 12 rect- 
rices which are also old and worn. 

That the individual was mated with the single adult Pacific 
Gull can be dismissed in view of the unconvoluted condition of the 
oviduct, a diagnostic feature of female birds that have not laid 
eggs. Although the Kelp Gull was mainly seen with the Pacific Gull, 
the association merely appeared to be a loose one. The day on which 
the Kelp Gull was collected, the Pacific Gull was seen with two 
juvenile birds which no doubt were its progeny of the 1963 spring 
breeding period. 

It is probable that the Kelp Gull arrived in Western Australia 
by a movement westwards from eastern Australia and New Zealand 
despite it not having been reported from South Australia. However, 
since it occurs on the sub-antarctic islands to the south-west of 
Western Australia, viz., Heard, Kerguelen, St. Paul, Amsterdam 
and Crozct Islands, the possibility should not be excluded that it 
might have arrived from this area, being assisted by the strong 
westerly winds of the southern ocean. Unfortunately no consistent 
differences characterise the various populations of the gull (Murphy, 
loc. cit.', Oliver, foe. cit .); so its origin cannot be deduced from its 
dimensions and coloration. 

With the arrival of the Kelp Gull in southern Australia, an in¬ 
teresting biological situation has arisen because the long established 
Pacific Gull occupies an ecological niche apparently identical to that 
of the invader, and therefore the course of the invasion in the face 
of any resultant interspecific competition should be closely followed. 
The fact that the Pacific Gull is thinly distributed on the west coast 
of Western Australia between Geraldton and Perth (Ford, 1963) 
may be to the Kelp Gull's advantage in becoming established in this 
State. In parts of the northern hemisphere, several large gull species, 
some of which are very closely related to each other, live side by 
side. 

I am indebted to Miss C. A. Nicholls for the accompanying 
illustrations. 
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DENISONIA MON ACHUS, A NEW ELAPID SNAKE 
FROM WESTERN AUSTRALIA 

By G. M. STORR, Western Australian Museum, Perth. 

Holotype: R20606 (in Western Australian Museum) collected by 
Mr. John Douglas on June 26, 1963. 

Type Locality: Kalgoorlie, Western Australia; Lat. 30° 43' S. 
Long. 121° 27' E. 

Paratypes (all in Western Australian Museum): R21217 (Over¬ 
lander, 20 mi. E. of Hamelin Pool), R9845 (Bluff Point, Geraldton), 
R1718-9 and R21221 (Newmarracarra), R2918 (Mingenew), R4843 
(Three Springs), R15132 (Perenjori), R1273-4 (Bunjil), R6589 

(Gidgee, 60 mi. N. of Sandstone), Rllll and R2992 (Booylgoo 

Spring), R14368 and R19776-7 (Kathleen Valley), R11475 (Laver- 
ton), R17682 (Mt. Margaret), R450 (“Goldfields”), and R15084 
< Naretha). 

Diagnosis: Of the black-headed species of Denisonia with 15 
rows of dorsals, monachus is most like gouldi (Gray), from which 
it is distinguishable by its single posterior temporal and its un¬ 
broken black hood which extends on to the first 1-5 (mostly 3 or 
4) vertebrals. [D. gouldi has 2 posterior temporals, and the black 
of the hood, except in melanic specimens, is broken by a pale spot 
on the preocular, etc. and extends hack to the first 5-8 (mostly 
6 or 7) vertebrals.] 

Description: A small, moderately slender snake with a depressed 
head and short tail (10-12% of total length). Largest specimen 
(R11475: 453 (408 -j- 45 ) mm. No cant bus rostralis. 

Rostral wider than high. Nasal entire and almost always in 
contact with the single preocular, either forming a short suture with 
it or merely touching it. Suture between internasals nearly always 
shorter than suture between prefrontals. Frontal from 1.', to a little 
more than IT times as long as wide, as long as or slightly shorter 
than the suture between the parietals, and from 2A to 3A times as 
wide as supraocular. Two subequal postoculars. One (in 30% of 
specimens) or two anterior temporals (the lower occasionally reach¬ 
ing the lip). One posterior temporal. Six upper labials, the first 
smallest, the last largest, and the third and fourth entering the 
orbit. Seven lower labials, the last smallest, the fourth largest, and 
the first three (occasionally four) in contact with the anterior chin- 
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shield. Dorsal scale rows 15 at mid-body. Vcntrals 155-172 (av. 
163). Anal entire. Subcaudals single, 25-32 (av. 28.6). 

Head and nape unbroken shiny black. Remainder of upper sur¬ 
face bright reddish brown. Lips and entire under surface white. 

Distribution: Southern Western Australia from about Latitude 
27° south to Geraldton, Three Springs, Bunjil and Kalgoorlie. and 
east to Laverton and Naretha. 

Comments: The distribution of moiiachm is generally north of 
that of gouldi, which extends as far north as Watheroo, Dalwallinu. 
Koorda. Merredin, Corinthian (11 m. NW of Southern Cross), 
Hampton Hill (17 mi. E of Kalgoorlie) and the trans-Australian 
railway eastwards from Rawlinna. The two species are thus sym- 
patric only in the Kalgoorlie district. The specimen of gouldi from 
Hampton Hill (R3749) shows no intergradation with monachux, nor 
do any other gouldi (e.g., from Watheroo, Dalwallinu and Raw¬ 
linna) from near the range of monachus. 

The name monachus (Latin for “monk”) alludes to the black 
hood. 

FIRST OCCURRENCE OF THE RUFF IN 
WESTERN AUSTRALIA 

By DEAN FISHER, Beverley. 

The Ruff fPhilomackm pugnux) is a Palaearctic breeding 
species which during the northern winter migrates south to the 
southern part of this area and throughout the Ethiopian and Ori¬ 
ental regions. It is a vagrant to North America but was unknown 
from the Australasian region until January, 1962, when the first 
Australian specimen, a female which is known as the Reeve, was 
collected at Pt. Gawler. South Australia (A. McEvey, The Emu, 
63’. 1963: 35). 

Now the second Australian specimen and the first occurrence in 
Western Australia may be recorded. On October 29, 1963, I col¬ 
lected a specimen of the Reeve at the Lower King River about six 
miles north-east of Albany. The bird had been discovered the pre¬ 
vious day by Mr Arnold McGill. Mr Fred Johnston, and myself when 
we were studying a large number of waders feeding far out on the 
tidal mudflats of the river just above the bridge at the upper end 
of Oyster Harbour. The Reeve was in the company of four Sharp¬ 
tailed Sandpipers (Erolkt acuminata) from which it was distin¬ 
guished by its slightly larger size and generally more erect stance. 
Closer study showed that it lacked the prominent stripe above the 
eye and rusty colour on top of the head of the Sharp-tailed Sand¬ 
piper, but in all other characteristics including manner of feeding 
it appeared in the field to be nearly identical with this species. It 
seemed to prefer the company of the Sharp-tailed Sandpipers to 
nearby Greenshanks (Tringu nebularia), Litt le Stints (Eroliu rufi - 
coins) and a Curlew Sandpiper f E. fen ugineu). All the waders were 
very restless and wary and it was impossible to study the Reeve 
closer than 150 yards and it was never seen well in flight. A 30 


power telescope was used for observing but positive identification 
of the Reeve was not made until after it was collected when exam¬ 
ination showed the presence of the web at the base of the toes. It 
was feeding in the same locality for two consecutive days but was 
present, as were the other waders, only when the tide was low- 
exposing the wide mudflats. 

The specimen was prepared as a study skin by Mr. Julian Ford 
and is now in the W.A. Museum (No. A9228). Its particulars are: 
female, with small ovary and unconvoluted oviduct indicating a 
young bird; iris, brown; legs, grey; toes, black; bill, blackish-brown, 
horn at base of lower mandible; weight, 86 gin.; length, 242 mm.; 
wing. 153, 154; wingspread 408; culmen (to tip of feathers), 29.5; 
culmen (to base of skull), 36.5; tarsus, 40; trace moult in scapular 
region and faintest trace on neck. 

A. McEvey floe, cit.) states that “continued close attention to 
waders by field observers might throw light on the Australian status 
of the Ruff, which at present, must stand as ‘rare vagrant’.” The 
present record, coming less than two years after the first specimen 
was collected, indicates that the Ruff may previously have been 
overlooked in Australia and may be a rare but regular visitor. It is 
interesting to note that both Australian records are from the south 
coast. Apparently the birds were on their way south and could go 
no further. In all probability they reached the south coast via the 
east or west coasts, and it seems likely that the Ruff will eventu¬ 
ally be found to occur elsewhere in Australia. In its vast range the 
Ruff shows a tolerance to a wide variety of habitats and could be 
expected to occur almost anywhere there is water, though tidal 
rivers and mudflats may be preferred here in Australia. In Cali¬ 
fornia where the Ruff has only recently been found to occur (R. G. 
McCaskie, The Condor, 65, 1963: 166) the species shows a prefer¬ 
ence for small fresh water pools. 

FROM FIELD AND STUDY 

Range Extension of the Orchid, Monadenia miemntha. During 
November 1963 I found the South African orchid, Monadenia mi - 
crantha , at the Kendenup townsite and the Kendenup school. 
Specimens were shown to Mr. V. N. Scrvcnty at the Cranbrook 
Wild Life Show on November 21. 

The history of this introduced orchid in Western Australia is 
summarised by Rica Erickson (TV. Au&t. Nat., 3, 1952: 120) who 
showed that it was spreading from its probable focus, at Albany, 
and by 1951 had reached Mt. Barker. The Kendenup occurrence 
appears to bo the most northerly reported so far. 

F. W. ROWE, Kendenup. 

Blowfish Kills Silver Gull.—At Pelican Point, Swan River 
Estuary, on September 20. 1963. I came across a dead, brown-flecked 
immature Silver Gull (Lams novae-hollandiaej. It appeared to have 
died only a short time previously, rigor mortis not having set in 
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completely. Examination revealed the tail of a Blowfish (Spher- 
oides pleurogrcnnma) protruding from its throat. 

I dissected the bird and found that the fish, which was 4.7 in. 
long, was quite fresh and complete, digestion not having started. Its 
body was partly inflated, distending the bird’s gullet. It is suggested 
that the bird was suffocated through not being able to swallow or 
regurgitate the fish, or, more likely, that the fish being still alive 
when swallowed had inflated itself in the customary manner of 
blowfish, thereby causing the death of the bird by pressure on the 
trachea. —R. H. STRANGER, Wembley. 


Mediterranean Land Snail at Katanning. Since the review of the 
spread of the Mediterranean land snail (Theba plsana) by D. L. 
Serventy (W. Aust. Nut.. 2: 38; 6: 193) and the recordings of the 
species at various places on the mainland between Geraldton and 
Eucla, further observations have been made. One at Pemberton 
f \V. Aust. Nat.. 2: 119 1 was the first more than a few miles inland 
from the coast. In November 1963 I found the snails at Katanning. 
A random sample of 50 animals from here was compared with a 
similar sample gathered at Wembley Downs, about one mile from 
the sea. None of the Katanning specimens had the all-white shell 
colour found in a proportion of the Wembley Downs collection. 
Although there was an overlap, in that the whitest of the Katanning 
shells were indistinguishable from the darkest of the coastal shells, 
the inland animals were significantly browner than the coastal ones. 

V. N. SERVENTY. Wembley Downs. 


An Observation of the Terek Sandpiper near Perth. The Terek 
Sandpiper ( Xenus cinereus) appears to be a rare visitor to the 
south-west portion of this State; the only previous observations hav¬ 
ing been made by D. L. Serventy at Pelican Point, Swan River 
Estuary (September 9, 1936) and at the mouth of the Moore River 
(October 23, 1948), and by A. Burbridge and C. F. H. Jenkins at 
the Mandurah Estuary (one individual observed several times be¬ 
tween November 17 anti December 6, 1962). In addition one bird 
was trapped by C. A. Nicholls at Pelican Point on October 17. 1961. 

It is worth while putting on record then that I observed a single 
individual feeding in company with a small flock of Little Stints 
(EvoV.a nificollis > at Pelican Point, during the afternoon of No¬ 
vember 2. 1963. The bird, which was immediately identifiable by its 
long, black, upturned bill and bright orange legs, was very active 
(as were the Little Stints also) running quickly and haphazardly 
over the mud flats, only pausing occasionally to probe deep into 
the mud with its bill. 

Other waders present on the Point at the same time were Grey 
Plover, Red-capped Dotterel, Bar-tailed Godwit. Great Knot and 
Curlew Sandpiper. 

R. H. STRANGER, Wembley. 

"_On the same day an individual was seen at Albany by members of the 
Royal Australasian Ornithologists’ Union, during their annual interstate held 
outing. — Ed. 
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(■nil-hilled Tern at Pelican Point, Swan Kivor Estuary.- While 
making a routine observation of Pelican Point, Swan River Estuary, 
on November 26, 1963, we heard a strange call, best syllabised by 
the words “chup-chup”. Two unfamiliar-looking terns were then seen 
flying around with the other gulls and terns and when they drew 
closer the squarish tail, black crown and complete lack of white on 
the forehead were noticed. As they circled they passed almost direct¬ 
ly overhead and the black, robust beak and black legs were clearly 
visible. 

The birds were definitely smaller than the Caspian Tern and 
appeared to be larger than the Crested Tern; though this feature is 
not supported by the data in reference books. These characters, 
together with the call (which fits Condon’s “kuk-wuk” rendition ex¬ 
tremely well) prove conclusively that the birds were Gull-billed 
Terns (Sterna nUotica), this species apparently being a very recent 
invader of South-Western Australia and not having been reported 
on very many previous occasions. 

H. ANDERSON and R. H. STRANGER, Nedlands. 


Treeferns at Bedfordale. The Rough Treefern, Gyatheu aus¬ 
tralis (R. Br.) Domin (Alsophila australis R. Br.), has become 
naturalised at Bcdfordale, near Armadale, Western Australia. This 
treefern is native to Victoria, Tasmania, New South Wales, and 
Queensland. It is the more common of the two treefern species of 
the fern gullies in the Dandenong Range in Victoria, and is becom¬ 
ing increasingly popular as an ornamental in Perth gardens. 

On a recent trip to Bedfordale to investigate this treefern popu¬ 
lation, I visited a local orchardist, Mr. O. J. Dowell, who told me 
he planted a single plant of Cyuthea in 1934 on the bank of Nerri- 
gen Brook in the orchard property of his father at “Draycott Gar¬ 
dens,” Albany Highway, Bedfordale. From that plant the present 
population has developed by wind and water dispersal of spores. 

At present, there are about a hundred mature plants along some 
two miles of Nerrigen Brook and tributary creeks, and associated 
with them are numerous areas of prothallia and sporelings on the 
creek embankments where bracken, scrub and grasses afford these 
tender juvenile stages sufficient shelter. Although the fern community 
is, as yet, confined to water courses in orchards along the valley the 
creek banks bear some original scrub and bracken as well as dense 
thickets of pasture grasses, so I think we can consider the com¬ 
munity naturalised under semi-natural conditions. 

G. G. SMITH, Botany Department, University of W.A., Nedlands. 


Early Arrival of White-winged Triller, Lalage sueurii, in the 
South-West. On a recent visit to Dangin August 25, 1963—1 
found at least t wo male Trillers in a remnant of Wandoo forest. One 
of these was adding to a part-constructed nest 16 ft. from the ground 
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in a horizontal fork of a Wandoo {Eucalyptus redunca). Other birds 
were located later in another Wandoo area. 

When transcribing my field notes relating to the foregoing 
observations, I noticed that I had recorded this species at Dangin 
on September 1, 1958, and also on September 2, 1956, when I noted 
three birds. 

In each of these three cases the birds could have arrived earlier 
than the date of observation, i.o. prior to my own arrival in the 
district. 

As the Birds of Western Australia (Serventy and Whittcll) 
states: “The Triller is a strict migrant to the southern parts of the 
State, arriving during the latter half of September or beginning of 
October . . .,“ the foregoing observations suggest early arrivals. 

Other early observations which appear in my records are: 

Aug. 17, 1935. Nangeenan. A hen. 

Sept. 12. 1937. Dangin. A number. 

June 21, 1943. Dangin. Species noted without comment. There 
appears no reason for doubting this observation but as this date is 
well outside the normal period of occurrence and there are no sup¬ 
porting details, the record is perhaps better treated with reserve. 

-ERIC II. SEDGWICK, Harvey. 


Callitriche harnulata Ktzg. (Callltrichaeeae) in Western Aus¬ 
tralia. The Starwort, C. harnulata Ktzg., is now recorded for the 
first time for Western Australia. Specimens were collected at Benger 
(90 miles south of Perth), in a sub-coastal swamp by Mr. W. B. 
Hitchcock, on October 22, 1963 (CANB. 136138). In recent literature 
(R. Mason, Aust. J. Bot., 7, 1959: 295-327; G. G. Smith and N. G. 
Marchant, W. Aust. Nat., 8. 1961: 15), the only species of Callitnche 
recorded for Western Australia is C. stagnalis Scop. Mason regards 
both C. stagnalis and C. harnulata as being adventive in Australia. 

Mr. Hitchcock, of the C.S.I.R.O. Division of Wildlife Research, 
informs me as follows (pers. comm.): “The swamp where the 
specimen was collected is a breeding habitat for certain ducks 
and other waterfowl, including the comparatively rare Freckled 
Duck. Stictonetta naevosa. I am indebted to Mr. Reg Taylor of 
Benger for the opportunity ot briefly inspecting this swamp.” 

There seems to be no general agreement among British and 
European botanists as to the correct name or status of this species. 

J. E. Dandy (List of British Vascular Plants, 1958) regards 
both C. harnulata and C. pedunculata DC., as synonyms of C inter - 
media Hoffm., while Clapham. Tutin and Warburg ( Flora of the 
British Isles , 1962) regard them “in the absence of more precise 
cytogenetical and ecological information,” as subspecies of C inter¬ 
media. 


H. D. Schotsman ( Acta Botanicu Ncerlandica , S' (3) 1954 * 

3o5). however, gives reasons why she believes that C. harnulata 
at least, should not be connected with C. intermedia. 

The Benger specimen seems to agree more closely with de- 
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script ions of C. pedunculatu (or the subspecies pedunculata) in 
some recent British and Continental Floras, except in the import¬ 
ant character of fruit shape and size. Both in Flora of the British 
Isles (l.c. above) and in F. Hermann (Flora von Nord-und-Mittel- 
europa , 1956), for example, the fruits of the subspecies hamulata 
are said to be sessile and longer than wide (1.3 x 1.1 mm.), and 
those of the subspecies pedunculata to be sessile or stalked and 
wider than long (c. 0.8 x 1 mm.). The fruits of the Benger speci¬ 
men are sessile or stalked, but longer than wide (c. 1.1-1.2 x 1.0 
mm.). 

Until the position is properly worked out I think it is best to 
maintain the name used by Mason (1959) in her careful revision 
of the genus in New Zealand and Australia. 

Miss R. Mason of the New Zealand D.S.I.R. has kindly con¬ 
firmed the identification of the above collection, and a small portion 
of it has been forwarded to the State Herbarium, Perth. W.A., for 
retention. 

MAX GRAY, Division of Plant Industry, C.S.I.R.O., Canberra. 

A.C.T. 

Occurrence of Fresli-water Jellyfish at South Perth. In view 
of the report published in The West Australian of February 19, 
1964, that large numbers of the fresh-water jellyfish, Craspeda- 
custa sowerbii Lankester, 1880, had appeared in the newly formed 
Lake Burley Griffin at Canberra, and that the species had appeared 
in several inland fresh-water lakes and dams in recent years, it 
should be placed on record that this jellyfish was found to occur 
in a goldfish pond at South Perth in March 1959. 

I discovered the jellyfish in the pond belonging to Mr. F. 
Monck, in Angelo Street, South Perth. There were large numbers 
of them and some were exhibited at the Water Life Show later in 
the month. A report appeared in the Daily News, Perth, of March 
12, 1959, together with a photograph. It is not known how the 
organism arrived in the pond. The pond has not been emptied since 
but the medusae have not reappeared. Specimens were kept in an 
aquarium for 4 weeks. When those died, and disintegrated, the 
water was retained for more than 12 months but no hydroid stage 
developed. 

The species was first observed in Australia on March 7, 1950. 
in Thornden Park reservoir near Adelaide (I. M. Thomas, Nature, 
166, 1950: Trans. Roy. Soc. S. Aust., 74, 1961: 59). The next records 
were from the Balmain Reservoir near Sydney apparently early in 
1954 (F. McNeill, Aust. Mus . Mag., 11, 1954: 225) and in an 

aquarium at Oakleigh, Victoria (J. K. Ling and R. Duggan. Viet. 
Nat., 79, 1962: 16). The medusae first appeared in this aquarium 
on January 26, 1962, and continued to appear until March 23. 

Since the original discovery of this fresh-water medusa in the 
water-lily (Victoria amazonica — regia) tank in Regent’s Park. 
London, it has been found in inland waters in many parts of the 
world, but the exact mechanism of its dispersal is still unknown. 


N. E. Rice ( Amer . Midland Nat., 59, 1958: 525) in reviewing the 
question, mentions theories that the hydroid stage might be intro¬ 
duced into new areas along with water plants, fishes, or mussels 
to which it might be attached. He comments: "Some of the situa¬ 
tions, however, in which medusae have been found, such as borrow 
pits and wells, would appear to preclude any of these means of dis¬ 
persal. Conceivably water birds might carry the hydroids in mud 
on their feet. The hydroid is extremely resistant to adverse condi¬ 
tions and possesses remarkable powers of regeneration. The med¬ 
usa, on the other hand, is somewhat delicate, and although down¬ 
stream distribution in flowing water is easy to understand it is diffi¬ 
cult to see how the medusa might be introduced into another 
drainage system on the other side of a divide.” So far the hydroid 
stage has not been reported in Australia. 

BRUCE SHIPWAY. South Perth 


The Preparation of Spinil'ex Gum by Australian Aborigines.— 
It is well known that the Australian Aborigines in the arid areas 
use in their artifacts a gum made from the highly resinous leaves of 
“Spinifex” {Triodla spp.) hut the method of preparation of this 
material seems to have been rarely described. 

In the early part of 1937 I was stationed as a missionary at 
the Warburton Range Mission, soon after its establishment, when 
the Aboriginal population was still completely tribalised. I had 
many opportunities of observing the process of spinifex gum manu¬ 
facture. 

The men burn the Triodla clumps with fire sticks. Fire will not 
normally spread from one clump to the other and each has to be 
set alight separately. The next stages are wholly in the hands of the 
women. They come with their wooden bowls or yandies (or Wira 
among the Bidjandjara-speaking people) and winnow out the part¬ 
icles of gum from the ashes. 

The original globules of gum, following the burning of the 
clump, are of quite minute size and may not exceed that of a pin’s 
head. However, many hours of meticulous work will winnow out an 
accumulation of gum particles from the foreign matter and these 
are fused into solid lumps, about the size of a man’s fist. This is 
done by the application of “top heat” from fire-sticks that do not 
actually touch the gum. “Top heat” must be used as the natives have 
no fire-resistant vessel in which the material can be melted. Like 
the winnowing, this is all done in the wira. 

Before use the lump is softened by heat, and the material used 
in the hot state, after which it sets hard, like sealing wax, when 
allowed to go cold. 

A. G. MATHEWS, South Perth 

[Commenting on the above note Sir John Cleland, Adelaide, 
states: “I have not heard of this way of obtaining ‘Spinifex’ gum 
before. The way I have seen is beating the Triodiu basal stems on 
a rock surface and so dislodging the ‘gum.’ The native women could 
easily separate the ‘gum’ particles by yandying in a pitchi,”—Ed.l 
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SOME ABORIGINAL ROCK ENGRAVINGS IN THE 
ROEBOURNE-HAMERSLEY RANGE AREA 

By BRUCE J. WRIGHT, Government School, Roebourne. 

For many years it has been known that the North-West of 
Western Australia has many Aboriginal art sites. They are mainly 
rock engravings (petroglyphs), but paintings (pictographs) are also 
found, particularly in the gorges and caves near Wittenoom. This 
account will be confined to a general description of the engravings, 
and a later article will deal with the paintings. 

The best-known engraving sites are at Depuch Island, Port Hed- 
land, and the Abydos-Woodstock Station areas. These sites have 
attracted numerous investigators including D. S. Davidson, H. E. 
Petri, C. P. Mountford, F. D. McCarthy, the late Father Worms, 
and a party from the Western Australian Museum. 

In 1960 the Anthropological Society of Western Australia con¬ 
ducted a survey of Aboriginal sites. By means of a circular letter it 
sought information from all parts of the State, and a list of known 
sites was compiled. At the beginning of 1963, I was appointed to 
Roebourne School. I spent part of the term holidays and several 
weekends in visiting and photographing sites recorded in that list, 
and was able to add fourteen locations to it. This project took me to 
nineteen different places where the Aborigines have made their pic¬ 
tures. Photographs and reports have been sent to the Western Aus¬ 
tralian Museum, where they may be helpful in determining the most 
fruitful areas for thorough study in the future. The Australian Insti¬ 
tute of Aboriginal Studies has recently made a grant for petrol and 
films to enable the survey to be continued during 1964, as many 
reported sites have not yet been visited. 

THE ENGRAVINGS 

These pictures have been made in quite a variety of styles. 
Some are simple line drawings or outlines. The line drawings include 
overlapping or concentric circles, cryptic markings, meandering 
lines, bird and mammal tracks, and simple stick figures of humans. 
The outline pictures at these sites do not have interior lines or 
decoration like those at Port Hedland and elsewhere on the contin¬ 
ent (Fig. 4, no. 12; Fig. 6, nos. 6 and 7). Others are made of pits or 
dots of varying size and closeness, without any distinct outline (Fig. 
3, no. 5). 
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Fig. 1. — Locality Map. 
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A very large number of those seen are in the fully-pecked, or 
intaglio, style. These are represented in the figures by blackened 
areas. Occasionally there are variations or even combinations, such 
as the dotted turtle with the intaglio head and fore-limbs, and a 
firm outline (Fig. 2, no. 16). The fully-pecked human and animal 
figures vary in dimensions from narrow banded bodies not much 
•thicker than stick figures, to those with naturalistic proportions. 

ENGRAVING TECHNIQUE 

The method of producing these engravings is not known for 
certain, as rock engraving is not now a living form of art, though 
painting still flourishes in some parts of Australia. It is not known 
whether the process was actually observed by early settlers, 
although J. Withnell (1901: 29), writing of the Roebourne area in 
1901, says that the Aborigines first drew' the outline in chalk or 
ochre and then pecked it with a sharp stone. Another possibility is 
that tw'o stones were used—one as a hammer and the other as a 
chisel. Possibly the method varied from place to place according to 
the nature of the rock surface and the material available. For ex¬ 
ample, coastal limestone like that at Port Hedland is relatively 
soft, and it has been suggested that certain shells would suffice as 
cutting tools (McCarthy, 1962: 44). These would not be available, 
and would be quite ineffectual on the granite and other rocks of 
the inland galleries. 

ANTIQUITY 

The pictures are made by removing the dark, weathered outer 
surface, or patina, and disclosing the lighter rock beneath. The 
newly-engraved surface is at once subjected to the process of weath¬ 
ering and gradually, through patination, returns to the same colour 
as the surrounding rock. In this w r ay, the colour of an engraving 
gives some indication of its age. However, this is not an infallible 
guide. Colour contrast on most rocks depends on the depth of treat¬ 
ment. The deeper the surface is worked, the greater is the contrast. 
A lightly-battered and a deeply-incised picture, on the same rock, 
may show considerable colour difference, and one might judge the 
clearer one to be the more recent. This is not necessarily so. The 
shallower picture may have been done at the same time, or even 
since the deeper and clearer one. 

Unfortunately, there is no way of establishing the absolute age 
of the pictures. The rate of weathering of rock surfaces engraved at 
the same time varies according to their position. Apparent differ¬ 
ences in age can be due to differences in rate of deterioration. All 
the rocks on the south side of the Madabarena outcrop are a very 
dark brown, approaching black in colour, while those on the north¬ 
east corner are a light red-brown. Some pictures are protected by 
an overhanging ledge (Fig. 5; Plate 4, no. 1). Others are stained by 
water trickling over them, and some are completely submerged when 
the pools are full, as are the lowest ones at Hamersley, Site 1. How¬ 
ever, study of the patination is useful sometimes in establishing the 
relative age of engravings of similar depth on the same rock, or in 
the same weathering situation. 
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Fig. 2 .—Madabarena Pool, Sherlock Station. (Scale as in Fig. 3.) 
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Drungana Creek, Chiratta Station. 






A further guide to the sequence of engravings is the study of 
the superimposition of one on another. Sometimes the same smooth 
surface has been used by more than one artist, and pictures showing 
different styles, subjects and colouration overlap. It is possible in 
some cases to detect the order in which they were made, and estab¬ 
lish the sequence, though not the actual age of each. 

A glance at the colour alone, even without the evidence of super¬ 
imposition, shows that the intaglios belong to the upper, most recent, 
series. This is demonstrated consistently at all the sites visited. The 
dotted human and animal figures are in an intermediate position 
between the intaglios and the simple stick figures, lines, circles and 
marks of the oldest pictures. In many of the last-mentioned group, 
all trace of colour contrast has disappeared. The discovery of more 
sites and the study of the superimpositions will reveal the full num¬ 
ber and sequence of art styles. Accurate dating of styles will be 
assisted by further archaeological work like that done at Devon 
Downs on the lower Murray River in South Australia, where de¬ 
signs were assigned an estimated date from their association with 
artifacts and with charcoal. The dating of various engravings could, 
in turn, be a guide to the development and movement of different 
myth and ritual complexes. 

INTERPRETATION 

One of the most interesting aspects of this study is the search 
for the meaning of these pictures. 

Firstly, there is often some difficulty in identifying the various 
objects. Sometimes it is not clear just what species of mammal, bird, 
or fish the artist meant to depict. At other times it is even difficult 
to say, for example, whether a figure is a lizard or a man. Then 
again, it is often difficult to make any kind of identification at all 
with confidence. Perhaps readers’ comments about the less-obvious 
figures in the plates could prove of value here. 

Secondly, there is the much more important question of inter¬ 
pretation. Why were these pictures, whatever they represent, drawn 
at all? Though some of the rock art was secret-sacred, and was 
drawn in secluded places, most of it was in such a position that it 
would have been seen by anyone. Usually the pictures arc abundant 
by the pools and streams which formed part of ordinary living or 
camping areas. Polished oval seed-grinding patches are scattered 
among the pictures, particularly at Hooley Creek, indicating that 
women and children would have seen them. 

Art was an integral part of the traditional life of the Aborigines 
(cf. Berndt, 1964). Through their dancing, singing, music-making, 
and their graphic ait, they expressed their philosophical and relig¬ 
ious ideas and feelings. Some of their pictures illustrate everyday 
themes, like past or hoped-for successes in hunting. Others are asso¬ 
ciated with totem increase sites. Then there are those which appear 
to depict characters from their mythology—creation, ancestral and 
spirit beings. No doubt, too, they were used as visual aids in the 
instruction of the young. 
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Fig 4.—Hooley Station. 
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pig t 5 .—Yandagoodgie Rock Hole, Hooley Station. 
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Fig. 6.—Site 1, Hamersley Station. (Scale as in Fig. 7.) 





It may still be possible to get some of the old men of this dis¬ 
trict to tell something about the meaning of these pictures, and this 
is being attempted this year. So far, three Aboriginal informants in 
Roebourne have attributed the engravings to the Marga People. 
They believe this to be a race of people, or beings, who inhabited 
the land before their own Old People. They were like us in most 
ways, but they were very tall, and they had thin, spindly legs. Un¬ 
like the Aborigines, they lived only in caves and in holes in the 
ground. Some people believe that the Marga People died long ago, 
but others say that they still live under the ground, and come out of 
their caves at night. It is for this reason that many Aborigines avoid 
the hills and gorges of the Hamersley Ranges. The Marga People 
are said to have depicted themselves in the engravings. A somewhat 
similar report comes from the Abydos-Woodstock area, where the 
rock art is attributed to the White Owl Men, or to evil spirits who 
lived there before the coming of the present Aborigines. 

Any further speculation about the significance and meaning of 
the pictures has been avoided deliberately at this stage, but present 
indications are that they have lost all ritual significance for living 
Aborigines, at least in the Roebourne area. 

ILLUSTRATIONS 

A selection of engravings from seventeen sites on six different 
stations is shown in the illustrations. A six-inch rule in most of the 
photographs indicates the size. Because of advanced weathering or 
unfavourable light conditions, a few engravings were outlined or 
lightly shaded with white chalk. In these cases, the fact has been 
indicated in the plates. 

Madabarena Pool—Sherlock Station. Fig. 2; Plate 1; Plate 2, nos. 1 

and 2. 

This station is about 45 miles east of Roebourne on the Port 
Hedland road. The engravings are on a rocky hill about five miles 
south-west of the homestead, beside a permanent pool in the bed of 
the Sherlock River. 

When I visited it in August, which is in the dry season, the pool 
was about half a mile long and 50 yards wide. The hill is about the 
same length as the pool, running away from one end of it. The main 
concentrations of pictures are on the north-east corner, the south¬ 
east side, and on the low outcrops at the west end. They include 
some simple stick figures which are very hard to see. Weathering 
has removed all the colour contrast, which is an outstanding feature 
of the newer works here. There are several hunting scenes, and 
many animal and bird tracks, but the striking section of this site is 
the collection of very clear inverted female figures seen in Plato 1. 

These are on the north-east corner. Their bodies have been made, 
in many cases, by pounding the edge of a rock (Plate 1, no. 4). The 
limbs are drawn on the adjoining sides. They might be contempor¬ 
ary with the intaglios, the thinness of their bodies being just a fea¬ 
ture imposed by their unique rock-edge position. On the other hand, 
their relatively recent appearance might be due to renovation 
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-Site 2, Hamersley Station. 



through some artistic or spiritual motive. The reason for the inverted 
position is not apparent, but this is seen at other sites, too. There 
are numerous examples at Woodstock Station on the upper Yule 
River. An examination of the rocks at Madabarena shows that the 
inversion is not the result of tumbling from an originally upright 
position. I have seen upright and inverted figures in the same com¬ 
position, so the latter position is obviously deliberate. 

Photo no. 2 of Plate 2 shows a place where a number of elon¬ 
gated rock slabs have been wedged into vertical positions which 
suggest a palisade, apparently to indicate a place of special cere¬ 
monial importance. There are also conical depressions or pits on 
this hill, which, even if they are of natural origin, have been elab¬ 
orated with small stones around the upper rim for some reason. 
There are similar depressions on Depuch Island, which is 25 miles 
away (McCarthy, 1961, Fig. 323). 

Fisher Ilill. Plate 2, nos. 3 and 4. 

This is 241 miles east of Roebourne on the road to Port Hed- 
land. It is an isolated hill of earth and boulders about fifty yards 
north of the road. The figures on the rocks include men, kangaroos, 
emus, a fish, and other symbols, the meaning of which is not clear. 
Most are on isolated rocks, hut some form larger tableaux. There 
is a great deal of difference in the state of preservation of the vari¬ 
ous pictures here, too. 

Fisher Hill is 25 miles from Depuch Island, and, like Madaba¬ 
rena Pool, it is of considerable interest for that reason. A distance of 
about ten miles separates the two sites. Fisher Hill has a much 
greater proportion of animal pictures than Madabarena. Although 
there are some human figures here that could be identified as 
women, there are none of the large, clear female forms which dom¬ 
inate the latter site. One rock has three pecked discs with holes in 
the centre. These seem to be the same motif as similar engravings on 
Depuch Island (McCarthy, 1961, Figs. 326 and 329). 

Cooya Pooya Station—Table Hill. Plate 3, no. 4. 

I he hill is two miles from the homestead, which is some 20 miles 
south ol Roebourne. There are scattered, small pictures on the 
upper edge of the hill, at the south end. There is a story that, at 
the end ol the last century, an Aboriginal prisoner named Diamond 
escaped and hid on the hill for nearly two years. The pictures are 
attributed to him. Some engravings look very much older than 
others, so that, if he did make any, at least some were there for a 
very long time before. 

The pictures include a speared emu, various tracks, and two 
simple human figures in coitus. 

Pope’s Nose Marsh. Plate 3, nos. 1, 2 and 3. 

About a mile south-west of Pope’s Nose Bridge are three rocky 
outcrops in the marsh. They are about 200 yards off the Roebourne- 
oint Samson road, to the west. The locality gets its name from the 
shape of a rock in the sea near the bridge. 
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Plate 1.—Madabarena Pool, Sherlock Station. 
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Pl a t e 2—Nos. 1 and 2—Madabavena Pool, Sherlock Station. Nos. 3 and 4 Fisher Hill, east oi 

Roebourne. 




There are about 30 engravings, but only about a dozen of them 
are clear enough to be photographed successfully. They include bird 
and other tracks, a very fine kangaroo or rock wallaby, two human 
figures, a possible stingray, and some outline animals which are 
hard to identify. There are several odd lines, or unfinished figures. 
It is unusual to find incomplete figures. There are many lines in the 
older drawings, generally, which do not appear to represent any¬ 
thing; but I take these to be symbolic marks, rather than incom¬ 
plete, realistic figures. At Pope's Nose, however, numerous lines do 
suggest unfinished works. 

Drungana Creek—Cliiratta Station. Fig. 3. 

This station is about 30 miles S.W. of Roebourne. The pictures 
are about five miles east of the homestead at a place where a stream 
cuts through a low range of tumbled boulders. Most pictures are on 
Ihe south side of the stream. Here, again, there are earlier, faded 
and very much simpler stick figures. The larger, more recent intaglio 
figures include a wider variety of animals than have been seen to¬ 
gether at other sites. 

There are half a dozen examples of the little animal beside the 
long lizard (Fig. 3, no. 5). This creature has been seen at other 
sites, including Woodstock. Some people have commented that this 
animal looks like an echidna, others suggest a flying fox, and one 
Aboriginal said it was a fat lizard. 

There are other engravings on this station. A group at Yan- 
derie and odd pictures along the creeks, including one described as 
a perfect eagle, have yet to be investigated. 

Hocley Station. Figs. 4 and 5; Plate 4. 

Davidson and McCarthy both reported sites here, though I do 
not think they had an opportunity of visiting this station. There is 
an abundance of sites, but I visited eight of these closest to the 
homestead, within about a ten-mile radius. These sites are on the 
creeks forming part of the Fortescue, Yule and Sherlock River sys¬ 
tems. 

1. Uooley Creek. Fig. 4, nos. 9, 18 and 22. 

This site is just downstream from the junction of two water¬ 
courses which flow into Hooley Creek. On a treeless, gentle slope 
above the bed are thousands of boulders, lower than knee-height. 
Right down in the dry bed and along the sides are larger, though 
not big, surfaces. A great number of the low rocks have engravings. 
I estimate that there would be hundreds of separate pictures at the 
site. Most are small, being restricted in size by the rock size if 
nothing else. 

The site could have been a living area, rather than a ceremonial 
spot, as there appear to be several dozen rocks where grinding has 
been done. It is in high, open country, commanding a view of distant 
slopes. There would be distant views of game coming down to drink 
further up the stream. 


Ill 
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2. Gap Well. Fig. 4, no. 6. 

These are near Gap Well, at a rock hole about half a mile to 
the north. The well is about five or six miles east-south-east of the 
homestead. There are about a dozen pictures here, which include 
humans (Fig. 4, no. 6) and animals. 

3. Robinson Creek. Fig. 4, nos. 5, 7, 8, 17 and 21; Plate 4, no. 2. 

This site was first reported by D. L. Serventy. It is about a 
mile east of Gap Well. Most of the pictures here are on the high 
rock boulders on the west side of the waterhole, which held water 
when I visited it in November. Some pictures can be seen on the 
low rocks on the left as one approaches the pool. 

It is here that I found the intaglio engraving of a naturalistic 
reclining woman (Plate 4, no. 2). The remarkable features of this 
picture include the detail in the hands and feet, fine representation 
of overlapping legs, the reclining and profile posture, and the preg¬ 
nant appearance of the abdomen. The rock above the lower half of 
the picture appears to have been pounded, though not to depict any 
object of recognisable shape, reminding me of Titian’s painting of 
Danae and the Golden Shower. Is this engraving, too, a conception 
scene? Part of a tiny figure, possibly part of the composition, can 
be seen in the top centre of the photograph. 

4. Cheedy Well. Fig. 4, nos. 1, 3 and 12. 

This is about five miles north of the homestead. Only half a 
dozen or so were found here, but they include a large, crouched 
character (Fig. 4, no. 1), rather like some at Hamersley Station 
(Plate 5, no. 1). 

5. Powder Creek. Fig. 4, nos. 2, 10, 14, 19 and 20; Plate 4, no. 3. 

It is a gorge almost at the source of the creek, which runs into 
the Yule River. This is the largest gallery I visited on this station, 
and it includes not only engravings, but one fairly well-preserved 
painted panel to be described in a later article. It is unusual to find 
paintings and engravings at the same site. 

The engravings include several large intaglio compositions, with 
both human and animal subjects (Fig. 4, no. 14). The identification 
of the animals shown in Plate 4, no. 3 has given rise to some in¬ 
conclusive discussion. I have since found several more, though much 
smaller, examples of the same creatures, on Woodstock. 

6. Yandagoodgie Rock Hole. Fig. 4, no. 13; Fig. 5; Plate 4, no. 1. 

I am told that this word means “sweet potato” (probably a 
yam). There are very few engravings here, but they include the 
very well-preserved, or recent, composition shown in Fig. 5. Many 
of the female figures at this station have an issue of some kind 
coming from their genitals. Sometimes it is in the form of blobs 
or dots, sometimes it is a continuous engraved area, and sometimes 
there are thread-like lines, from one to three in number. Father 
Worms (1954: 1,077), speculating on similar thread-like appendages 
seen at Woodstock, suggested that they might represent umbilical 
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Plate 4.—Hooley Station. No. 1—Yandagoodgie Rock Hole. No. 2—Robinson Creek. No. 3 — Powder Creek. 

No. 4—Horse Spring Pool. (Chalk was used in all, for the outlines only.) 









Plate 5.—Hamersley Station. No. 1—-Site 1. Nos. 2, 3 and 4--Site 3. 
(Chalk was used to outline No. 1.) 
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cords. Women are a predominant motif in the recent pictures at 
both Hooley and Woodstock, but the styles are by no means identical. 

7. Horse Spring. Fig. 4, no. 11. 

This flows into the Sherlock River. The few engravings here are 
mostly old and indistinct. 

8. Horse Spring Pool. Fig. 4, nos. 4, 15 and 16; Plate 4, no. 4. 

This rock hole is a mile or two downstream from no. 7. Large 

rock surfaces are provided by the walls and boulders towering 40 or 
50 feet above the water. The lateness of our arrival here did not 
allow us good conditions for photography, but it was possible to 
record the remarkable pair of figures in Plate 4, no. 4. The lower 
figure has its ribs and sternum shown, as in an X-ray. The head, 
like the woman at Robinson Creek, is rounded and featureless like 
a Henry Moore sculpture. The squatting position is unusual. Does 
this position, which is common in burial, and the revealed ribs, indi¬ 
cate that the person is dead? The upper figure seems to be floating 
horizontally above the other. There is a deep cleft in the top of the 
head, and the hair or beard hangs vertically down in wavy strands. 
Two eyes are visible in this one. Both figures have been blackened 
by water stains, and are visible only through the contrast in light 
reflection from the rock surfaces of different texture. 

As well as the engravings and the paintings, there are on this 
station many seed-grinding patches with some grinding stones still 
in place, an increase site for the Pitandi or Galah (Cacatua rosei - 
capillaJ, smoke-blackened caves, and stone arrangements. 

Hamersley Station. Site 1. Fig. 6: Plate 5, no. 1; Plate 6, nos. 2 and 3. 

This is about 21 miles south-south-west of the homestead, at a 
permanent rock hole known locally as Stinking Pool. 

The outline, dotted, and fully-pecked intaglio styles are all pre¬ 
sent here. Plate 6, no. 3, shows a fine example of a kangaroo hunt 
with animal and human tracks together and a boomerang arched 
across the larger animal’s neck. 

Characters similar to those seen in Plate 5, no. 1, have been 
observed at many of the inland sites. Some distinguishing features 
of this type are:— (i) prognathous or canine profile; (ii) long, 
tapered headdress or hair style; (iii) narrow body; (iv) thin, spindly 
legs; (v) two-fingered or forked hands, and similar feet; (vi) more 
than half have a stooped posture, though this is not a position im¬ 
posed by the rock area available; (vii) in nearly all cases seen they 
are clearly men. 

I see in these figures a resemblance to the Gallery Hill (Wood- 
stock) engravings which Father Worms (1954; 1,082) identified as 
the “guranara” (gurangara) petroglyphs. Perhaps these particular 
characters in the rock art are responsible for the beliefs about the 
Marga People. Two Roebourne Aboriginal informants have identi¬ 
fied a photograph of an example at Gallery Hill as a Marga. It is 
not clear yet whether these engravings gave rise to the myth, or 
whether they illustrate a myth shared by the artists and the living 
Aborigines. 
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Plate 6.—Hamersley Station. No. 1 — Site 3. Nos. 2 and 3—Site 1. No. 4 — Site 2. (Chalk was used in Nos. 








Hamersley Station. Site 2. Fig. 7; Plate 6, no. 4. 

These pictures are at a place some seven miles from Mt. Tom 
Price on the Boolgeeda Road. At this position, three creeks can be 
seen coming down from a plateau about a mile away to the north. 
The central one contains the engravings along a series of rock holes, 
which held water in August. The stream on the right of the centre 
one was searched, but no more were found there. 

An interesting motif not seen before is the web-like picture (Fig. 
7, no. 8), observed also at the next site. This is not a large site, but 
it is of interest because of the unusual way of portraying the anthro¬ 
pomorphic types illustrated. 

Hamersley Station. Site 1. Fig. 6: Plate 5, no. 1; Plate 6, nos. 2 and 3. 

This is about thirteen miles S.E. of Boomana* Spring, at a per¬ 
manent rock hole. It is referred to in the Museum's list of sites as 
Sheet 13 (Onslow), No. 8. There is no road beyond the spring, so 
even in a 4-wheel drive vehicle it is very difficult to reach. 

There are some very fine, clear intaglios here, including two 
large compositions of unusual figures. There are some large examples 
of the figure with the dog-like profile, described at Site 1 (Plate 5, 
no. 2). 

The animals include three very clear lizards, and some less dis¬ 
tinct kangaroos and emus, with a few of their tracks. The anthropo¬ 
morphic figures, though, far outnumber the others. 

An examination of the photos showed two examples of super¬ 
imposition which were not noticed at the time of the visit, In both 
cases the lower engraving is a bulky outline human figure with 
short, erect, hair. The eyes have been indicated, too. This is, gen¬ 
erally, not a common feature. 

REFERENCES 

ANTHROPOLOGICAL SOCIETY OF WESTERN AUSTRALIA, 
THE. 1960. A Preliminary Report of a Survey. 

BERNDT, R. M. (editor). 1964. Australian Aboriginal Art. Ure 
Smith, Sydney. 

DAVIDSON, D. S. 1952. Notes on the Pictographs and Petroglyphs 
of Western Australia. Proc. Amer. Phil. Soc., 96: 76-117. 
MCCARTHY. F. D. 1958. Australian Aboriginal Rock Art. Australian 
Museum, Sydney. 

MCCARTHY, F. D. 1961. The Rock Engravings of Depuch Island, 
North-West Australia. Rec. Aust. Mils., 25 (8). 

MCCARTHY, F. D. 1962. The Rock Engravings at Port Hedland. 
Papers, Kroeber Anthropological Society, University of Cali¬ 
fornia, 26. 

RIDE, W. D. L. 1959. A Museum expedition to the Hamersley 
Range. Aust. Mus. Mag., 13 (3): 94-98. 

WITHNELL, J. G. 1901. The Customs and Traditions of the Abo - 
riginal Natives of Western Australia. Privately printed. Roe- 
bourne. 

WORMS, E. A. 1954. Prehistoric Petroglyphs of the Upper Yule 
River, North-Western Australia. Anthropos, 49: 1,067-1,088. 

* "Bunginah” Spring on Lands and Surveys Dept, map; “Broomana” Spring 
in Museum's list. 


118 



FROM FIELD AND STUDY 


A Host Record for Trichoptilus xerodes Meyr. (Lepidoptera: 
Pteroplioridae)—Many small arthropods are unable to escape adhe¬ 
sion to the glutinous tips of the stems of Acacia rossei F. Muell. 
A species of caterpillar which was able to feed and live successfully 
on even the stickiest portions of the plant was brought to my atten¬ 
tion by Drs. A. R. and B. Y. Main. I reared some of these cater¬ 
pillars, which were collected by Dr. B. Y. Main and me on December 
22, 1963. The final instar and the pupal periods each lasted about a 
week and the moth emerged on January 8, 1964. It was kindly 
identified by Mr. I. F. B. Common, Division of Entomology, 
C.S.I.R.O., Canberra, as Trichoptilus xerodes Meyr. 

The caterpillars were collected from a single plant of A. rossei 
growing in a garden at Nedlands, W.A. Mr. R. D. Royce, Chief Bot¬ 
anist, State, Herbarium, who identified the plant, states that A. 
rossei grows mainly in patches of sandplain country 4 to 25 miles 
E. of Southern Cross, W.A. I know of no other recorded food-plant 
of T. xerodes. 

L. E. KOCH, W.A. Museum, Perth. 

Plumed Tree-Ducks at Meekatharra.—In October 1963, Mr. C. 
Fisher, of Meekatharra, forwarded to the Fisheries Department for 
identification a strange duck that had been shot in his district. The 
bird was taken to the Western Australian Museum and identified as 
a Plumed Tree-Duck (Dendrocygna eytoni). Mr. Fisher said that it 
had been one of 25 on a section of the Murchison River known as 
Irridabubba Pool, about 75 miles west of Meekatharra. 

This was the first report in many years of the taking of a 
Tree-Duck in this State south of the Kimberley Land Division 
where two species of the genus occur. The species taken at Meeka¬ 
tharra is limited to Australia and is generally a northern one but 
it has been recorded as far south as Carnamah. The second species 
of Tree-Duck in the north is the Whistling Tree-Duck (Dendro¬ 
cygna arcuata) which is found all over southern Asia and in the 
Pacific Islands north to the Philippines. Both species occasionally 
penetrate into southern Australia, more commonly in the eastern 
States, and wanderers have also been picked up in Tasmania and 
New Zealand. There are no nesting records in this State south of 
the Kimberley Land Division. 

—H. B. SHUGG, Fisheries Department, Perth. 

Mediterranean Snail, Theba pisana, at Collie and Other Locali¬ 
ties.—V. N. Serventy’s record of the Mediterranean Snail in an in¬ 
land locality (W. Aust. Nat., 9: 92) prompts me to make a belated 
report on the species at Collie where it is firmly established in 
several areas. 

In 1957, when I moved to Venn Street, Collie, I found these 
snails present, though less frequent than Helix aspersa. As the 
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snails were confined to one part ol' the garden, I made an effort to 
eradicate the species and this for a time appeared successful. How¬ 
ever, the snails reappeared in even greater abundance and were 
still present when I left Collie at the end of 1962. 

A series of shells collected in Collie is significantly darker than 
similar series from maritime situations. 

Snails and slugs are sometimes transported in garden produce 
such as lettuce—a possible means of introduction to inland areas. 

In late August and early September 1961, my son Lindsay and 
I accompanied Mr. Julian Ford on an excursion from Perth to Port 
Gregory. Specimens of Theba pisana were collected at Port Greg¬ 
ory, Freshwater Point and Lancelin. 

Dunsborough is another locality not specifically recorded from 
which I have specimens. 

—ERIC H. SEDGWICK, Harvey. 


Red-tailed Tropic-bird at Collie. -In June 1964, the Superintend¬ 
ent of the South Perth Zoo, Mr. W. K. Lyall, notified the Fisheries 
Department that Mr. Laurie Moloney, of Buckingham, via Collie, 
was holding an unidentified bird. From the description given it 
seemed that it was a sea bird and a letter was sent to Mr. Moloney 
requesting him to forward it to Perth for identification. The bird 
was duly received at the Museum and subsequently passed to Dr. 
D. L. Serventy to be cared for by Miss C. A. Nicholls, 

We were surprised to discover that the bird was an immature 
Red-tailed Tropic-bird (Phaethon rubricauda). In recent years this 
species has shown a tendency to nest south of the Abrolhos which 
had been the only regularly used breeding site on our coast. In 
1939, a bird was found brooding an egg on a beach at Busselton 
and, in 1957, three Tropic-birds nested on Rottnest Island, but none 
was successful in raising any progeny. The discovery of the young 
bird by Mr. Moloney suggests very strongly that successful breed¬ 
ing must have taken place south of the Abrolhos this year. No 
doubt this immature bird would have been driven inland by the 
gales experienced about the time of its finding. 

—H. B. SHUGG, Fisheries Department, Perth. 

Red-tailed Tropic-bird Near Cape Naturaliste.—During a holi¬ 
day at Dunsborough I paid a visit on March 28, 1964, to Sugarloaf, 
a well-known fishing spot a little to the south of Cape Naturaliste. 
The sun-dried remains of a Red-tailed Tropic-bird (Phaethon rubn- 
cauda) were found on the hillside facing the sea. Measurements 
were: wing, 340 mm.; culmen, 66 mm.; tarsus, 35 mm. The species 
has been recorded from the same general area by Serventy and 
Whit tell (Birds of Western Australia , 1962: 101) and by Warham 
(W.A. Nat., 5, 1956: 120). 

—LYALL McHUGH, Sydney. 
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FOREWORD BY THE PATRON OF THE CLUB, 
THE HON. SIR ALBERT WOLFF, K.C.M.0., 
CHIEF JUSTICE OF WESTERN AUSTRALIA 


The Western Australian Naturalists’ Club is to be commended 
for having decided to publish this history, which should have a wide 
appeal, not only to members, but to the public, many of whom are 
interested in the wonderful heritage of this State. 

In the forty years of its existence the Club has grown and has 
spread its influence under the guidance of many eminent citizens. It 
is truly a Club and the choice of name was a happy one. 

During my term as President of the Library, Museum and Art 
Gallery of Western Australia I had the privilege of forming many 
happy associations with the Club’s zealous and unselfish workers, 
whose devotion to the cause is an inspiration. The names of some of 
the earliest members may now be unfamiliar and it is fitting that 
they should be enshrined in this work. It is interesting to note that 
science and art, which so largely seem to be estranged, have in this 
field been harmoniously brought together. 

To write a history such as this is no easy task. It has involved 
much work and research for Mrs. Erickson, who is to be congratu¬ 
lated on the result. She has given us an insight into personalities 
and activities of those who have guided the Club; she has given life 
to the story of its growth; and I have no doubt that this history will 
act as a stimulus to all those who are working for the success of the 
Club and the advancement of the study of natural history. 

I am pleased to be associated with this publication. 

A. A. WOLFF 


PERTH, 6th November, 1964. 
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HISTORY OF THE WESTERN AUSTRALIAN 
NATURALISTS' CLUB 

By RICA ERICKSON, Bolgart. 

I. INTRODUCTION 

The history of the Western Australian Naturalists’ Club falls 
naturally into three phases. During the first phase (1924-30), the 
period of establishment, it was a coterie of experts. Membership 
was small but the aims and activities then formulated remain sub¬ 
stantially the same to this day. The second phase (1931-34) was a 
period of crisis and recovery. Membership increased and the new 
members on the executive sought to develop the social activities of 
the Club, making changes that brought about dissension. The third 
phase (1935-45) was a period of re-establishment from those difficult 
times. It also includes the interruptions of World War II and the 
subsequent success and expansion to the modern era (1946 onwards) 
with its popular Wild Life Shows and the publication of its official 
journal, the Western Australian Naturalist. However, we will close 
our history at the dawn of this modern period and will review events 
and personalities from the Club’s beginnings until the post-war 
revival. 

II. THE FOUNDATION YEARS 

1. Inauguration 

During the forty years from its inception to the present day the 
W.A. Naturalists’ Club has grown from a small group of dedicated 
naturalists to a large and popular body. The pattern of the meetings 
has changed to suit the altered circumstances. The original 
members were all experts, many of them professionals of standing, 
or knowledgeable amateurs in their respective fields. Today, those 
of them who remain with us may be pardoned for recalling wistfully 
the meetings of the early years when small membership permitted 
lively and informed discussions, when every member participated 
and when opinions were of high scientific value. 

After two preliminary committee meetings, the inaugural meet¬ 
ing was held on July 3, 1924, at 11 Chatsworth Road, Highgate, the 
residence of Mr. A. Blain, a businessman whose hobby was micro¬ 
scopy. The meeting had not been publicised because of the known 
opposition of some members of the Royal Society of Western Aus¬ 
tralia, who feared that a Naturalists’ Club would compete with 
them for members. However, most of the foundation members at 
this meeting were members of the Royal Society and they felt there 
was need for an association with a more popular appeal. 

2. The Pioneers 

Three men were the prime movers. W. M. Carne, botanist in 
the Agricultural Department, was a likeable character, ruddy and 
thickset, a sturdy solid type. His associate was John Clark, Assistant 
Government Entomologist, who was to become, when on the staff 
of the National Museum, Melbourne, an authority on ants. He was a 
self-taught and self-sufficient Scot, inclined to be jealous and quarrel- 
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some with his colleagues and superiors but always generous 
with younger men whom he was keen to help.* The third was 
D. L. Serventy, a brown-eyed, eager young student who had already 
adopted ornithology as his special field. He was serving his appren¬ 
ticeship as a journalist on The Farmer, conducting a natural history 
column under the pen-name of “Miletus.” (At that time, Col. C. 
Battye of the Public Library, a big hearty man with a mincing 
walk, conducted a similar column as “Senex” in the Sunday Times , 
James Pollard was “Mo’poke” in The West Australian and Mrs. E. 
H. Pelloe was “Ixia” in the same newspaper.) Many country natur¬ 
alists corresponded with Serventy through his column and he was 
frequently in touch with the Government experts in the city. 

Clark and Carne were quick to feed his ardour for the idea of 
establishing a naturalists' club and gave him the addresses of similar 
bodies in the Eastern States. From these clubs he obtained copies 
of constitutions as well as information concerning club management 
and activities. Thus armed he corresponded with country enthusiasts 
and approached known interested people in the city. Finally, as 
stated above, a small meeting was held at. the residence of Blain, 
a friend of Clark’s. 

Carne acted as chairman during the election of officers. C. G. 
Hamilton (of the Education Department), son of a noted naturalist 
in New South Wales and himself a good all-round naturalist, was 
elected President. Carne was Vice-President and Serventy was Sec¬ 
retary-Treasurer, an office he held for three successive important 
years. 

3. Foundation Members 

A study of the list of foundation members makes interesting 
reading. Apart from Hamilton, Carne, Serventy, Clark and Blain, 
only two others were present at the meeting, A. R. Kierath (of the 
Postmaster-General’s Department, a friend of Clark’s, who came and 
went like a meteor during the first year of the Club’s existence), and 
Otto Lipfert, a skilful taxidermist and field collector at the Museum. 
He was a small, dark, brown-eyed man with moustache and a bald¬ 
ing head. Of a retiring nature and shy in public, he was too diffident 
to take higher office but served faithfully as a member of the Coun¬ 
cil until 1937 (he died in 1942). He stood in some awe of his chief 
at the Museum but in the field was an excellent bushman and was 
invaluable on Club excursions. 

Absent members who enrolled at the first meeting were Bruce 
W. Leake, an ornithologist of Kellerberrin; J. W. Hall, an amateur 
botanist and beekeeper, employed at a State sawmill at M'anjimup 

*Clark was surrounded by a coterie of budding naturalists, many of whom 
he brought with him into the new Club. At his home, at 5 4 Jewell Street. 
East Perth, he would teach them how to prepare microscope slides and other 
techniques. One visitor at the time, recorded In his diary his impressions of 
his llrst call there: “He has a most remarkably stocked room, with tubes, 

■i couple of microscopes and other scientific impedimenta. Having been a car¬ 
penter previously, he is handy with tools and manufactures a good deal of 
his apparatus. His wife sat patiently in the room, proud of her husband's 
work, but yet a little weary and as she whimsically said in answer to a 
laudatory comment of mine. ‘Yes. but it has kept us dog poor'.” He also 
taught himself several modern languages to reud directly published papers 
on ants. When the family moved to Victoria later, a daughter of this re¬ 
markable man. Ellen, also became an accomplished naturalist, doing notable 
work on the Australian freshwater crayfishes. 
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(he sent numerous letters and exhibits to meetings); W. H. Mathews, 
Statistician’s Department, who made an absorbing study of ant-lions 
and lacewings, he was a quiet, studious man with unsuspected deep 
religious convictions and he could never quite reconcile Clark’s more 
fiery character with his lot as a Government employee; L. J. New¬ 
man (Government Entomologist) and C. A. Gardner (Assistant 
Economic Botanist); H. L. Cailes, Government Apiculturist; W. H. 
Loaring, ornithologist of Bickley, a very retiring man but a meticu¬ 
lous observer; and L. Glauert of the Museum, already a dominant 
figure in natural history circles, tall and lean with quizzical blue 
eyes, positive in his views, as ready to give information as he was 
quick to extract it from those who sought him out. 

4. Business of First Meeting 

When the list of absent members had been read the meeting 
settled down to business. Having decided on the name “Western 
Australian Naturalists’ Club,’’ and on the day of regular meeting as 
the last Friday of the month (belatedly altered to the first Friday 
after February 1931 to suit members who wished to attend meetings 
of the Historical Society), and having tentatively fixed the subscrip¬ 
tion fees, the meeting then turned to the really interesting business 
of allotting duties. 

5. Recorders 

It was decided that members should nominate themselves as re¬ 
corders whose duties would be to name and discuss specimens or 
items of interest brought forward by members, and to keep records 
of notes, papers, data, etc. It was found during the early years that 
exhibits and letters were numerous and interesting, invoking much 
informal discussion. In July 1925 it was decided that when difficult 
specimens were tabled they need not be discussed until the following 
meeting. Recorders listed at the first meeting were as follows: Clark 
(beetles, ants, termites), Carne (fungi, weeds, economic plants), Lip- 
fert (mammals and reptiles), Serventy (birds), Blain (microscopy), 
Kierath (mineralogy), and Hamilton (general natural history not 
treated by others). To these were added at the second meeting (held 
at the Council Chambers in the Perth Town Hall on July 25, 1924) 
Gardner (native flora), Newman (economic insects), Glauert (Crust¬ 
acea, scorpions, Myriapoda, palaeontology), Col. Battye (co-recorder 
with Hamilton), McKail (marine zoology), Loaring (co-recorder with 
Serventy) and Mathews (Neuroptera). What a galaxy of talent 
endowed the Club at its birth—every member a star. 

6. Meeting Places 

The question of a meeting room was left in Clark’s and Carne’s 
hands. As the Perth Council Chambers were not available after the 
Club’s second meeting, Hal McKail, who was Science Master at Perth 
Boys’ School in James Street, offered the use of his science room, 
subject to the approval of his headmaster. Subsequently the Club 

Note on portraits: An endeavour was made to obtain portraits of Club 
personalities taken at or about the time they were first actively associated 
with the Club. The date under each portrait, where given, is the date of the 
photograph. 
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THE FIRST FOUR PRESIDENTS 




Lt.-Col. B. T. Goadby 
c. 1923 


C. G. Hamilton 
c. 1920 


W. H. Mathews 
1937 


(see footnote opposite) 
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O. H. Sargent 
1925 





offered the Education Department a fee as a means of having auth¬ 
ority over a caretaker who sometimes locked them out, but the terms 
when known were not acceptable and the science room was used 
only until August 1925. McKail was a striking personality. Swarthy 
and slight, he was a born leader of youth and his memory today is 
revered by the thousands who were boys in his charge. He was the 
first to recognise the needs of the junior members of the Club. A 
man of many interests, and a leader in the Boy Scout movement, 
he was unable to devote all the time that he wished to natural 
history. 

From September 1925 until March 1928 the meetings of the Club 
were conducted in various lecture rooms of the old University build¬ 
ings in Irwin Street, known as “Tin Pan Alley." The fee was 7/6 a 
meeting. After that the Club was granted permission by the Museum 
authorities to use the Royal Society’s Lecture Room. A sum of 6/- 
per meeting was to be paid to the cleaner for his services. The room 
was granted rent free and a locker was made available for books and 
stationery. C. F. H. Jenkins, the future Government Entomologist, 
was a cadet at the Museum at this time and became the Club Sec¬ 
retary. He was a keen student of birds as well as insects and was 
very active on the Exhibition Committees. 

Although the Museum was felt to be the spiritual home for a 
naturalists’ club it offered few material amenities for the pursuits 
of its members. However, except for eighteen months of 1932-3, dur¬ 
ing the troubled second phase of its history, the Club continued to 
meet at the Museum until it acquired its own premises in 1962. 

The Museum Lecture Room was poorly lit, drab, uncomfortable 
and cramped. In 1936 Council procured a cupboard to house its 
growing library but there was never enough storage space for its pos¬ 
sessions. In 1939 an unco-operative caretaker irked Council to the 
point of discussing the matter of a different meeting place but mat¬ 
ters were smoothed over. Alternative quarters w'ere not available. 
After the War improvements were necessitated by the rapid rise in 
membership. The Museum Trustees were persuaded to remove a par¬ 
tition and install better lights. They also gave permission to the Club 
to repaint and renovate the meeting room. A special meeting room 
and headquarters of their own became a wistful dream for Club 
members. It was suddenly realised when in 1962 a hall in Merriwa 
Street, Nedlands, was offered for £3,500 and quickly purchased. A 
debt remains on it, w r hich is being liquidated by profits from the 
Wild Life Show and donations from members and well-wishers. 

7. Officers and First Council 

Referring back to the business of the early meetings, Club mem¬ 
bers at the first four meetings enthusiastically discussed plans for 
the future. Apart from recorders and exhibits they talked of the 
exchange of wildflower seeds and correspondence with naturalists’ 
clubs in the Eastern States. They arranged excursions, discussed 
publicity and also the publication of handbooks. There was an obvious 
need for rules, as well as a committee to guide and manage the 
affairs of the Club. A special meeting was held on October 17, 1924, 
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to elect office-bearers for the ensuing year. The President was Ham¬ 
ilton, Serventy continued as Secretary-Treasurer, Mathews and Kier- 
ath were elected Vice-Presidents, the latter being replaced before 
the next annual election by Lt.-Col. B. T. Goadby. The additional 
Council members were Mrs. E. H. Pelloe, the first, woman to join 
the Club, and Messrs. Carne, E. L. Haynes, Newman and Glauert. 
The last-named member resigned later from pressure of work and 
was replaced by O. H. Sargent. 

The first Council met to draw up rules a week later at the 
Entomological Laboratory of the Department of Agriculture, near 
the Government Gardens, a convenient meeting place used for many 
years. The second Council meeting considered the question of pub¬ 
lishing handbooks, and reported prophetically that the project was 
“desirable, but difficulties of compilation and finance” prevented it. 
It was not until 1950 that the Club could finance its first major 
publication, A Handbook of the Snakes of Western Australia, by 
Glauert. Nevertheless, in 1926 a small Collector’s Guide, edited by 
H. Catton Grasby, was issued free to members, a revised version of 
which was republished in 1951. 

8. Circulars 

At the third Council meeting the isolation of country members 
was discussed at length. It was decided to issue a small circular 
containing reports of Club affairs and discussions “primarily for the 
benefit of country members but also for the use of city members.” 
The difficulty lay in the cost. Printers’ fees exceeded the Club income. 



Mrs. E. H. Pelloe, 1927 

— Photo “West Australian” 
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A secondhand printing press was also beyond their means. The first 
eight issues were made on an old duplicator by D. L. Serventy and 
Mrs. Pelloe at the latter’s home in King’s Park Road. 

Mrs. Pelloe, the authoress of a fine book, Wildflowers of West¬ 
ern Australia , was already working on her coming publication. West 
Australian Orchids. Her favourite pursuit of horseriding was hap¬ 
pily combined with her hobby of painting wildflowers as she rode 
through the bush in search of subjects for pen and brush. She was 
a very gracious lady, attractive and easy to approach. It was not 
long before the VV.A. Naturalists’ Club fostered a group of keen 
orchidologists including Sargent, Goadby and Mrs. C. M. and Miss 
Winnie Dedman. 

To continue with the history of the circulars, the first appeared 
in July 1925 and although a monthly issue was hoped for, the second 
did not appear until April 1926, after which a regular service was 
maintained. When C. A. Gardner became Secretary (1926-27) the 
work was sent to a commercial typing agency. Gardner, dedicated 
to his life’s work as a botanist, was also dynamic in his approach to 
Club duties. He applied much energy to Club affairs and 
established the format of the circular. This compact and 
very successful little publication, edited chiefly by Goadby, con¬ 
tinued until the 74th issue in August 1932, when it lapsed from lack 
of finance during the crisis in Club affairs. Its reappearance in June 
1934 marked the recovery of the Club. In 1939 the circular was 
dropped in favour of a leaflet setting out the programme for the year 
and a magazine was printed instead. The outbreak of war cut short 
the Council’s plan to produce later magazines. The publication of a 
regular journal was not achieved for many years and an account of 
this important project must await the story of the modern phase 
of Club history. 


9. Excursions 

Saturday afternoon excursions have always been an integral 
part of Club life since the inauguration of the Club. At the time of 
the second meeting severe gales prompted the decision to hold an 
excursion along Leighton Beach on the following day “to investigate 
the material washed up by the storm.” It was fitting that Glauert, 
leader of so many similar excursions to come, should have been 
elected to lead the first field party of the new Club. 

A later excursion, under the leadership of Lipfert, was planned 
for Herdsman’s Lake, then un-drained and a noted haunt of water- 
fowl. The Royal Society had also arranged an excursion for the same 
day, at the same place and beginning from the same spot. As the 
members of the rival bodies arrived they were faced with the neces¬ 
sity for sorting themselves into two separate groups before departing 
in opposite directions. A sudden rain squall arose and both parties 
hastily repaired to shelter—under the same tree. Under these cir¬ 
cumstances the tension was relieved and both parties thoroughly 
enjoyed the meeting and resulting conversations. Subsequently Club 
members were invited to join Royal Society excursions if no other 
arrangements were made for them. 
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One early Club project that tailed was the attempted transplant¬ 
ing of Winter Bells (Blancoa canescens) from Maida Vale to King’s 
Park. A colony of these plants was threatened with extinction and 
the Club under the leadership of Mrs. Pelloe and Sargent rallied to 
the task of bringing the plants in sods to be established in the Park. 
The excursion, on May 1, 1926, was a success but the plants did not 
flourish. 

During the early years the members of the Club were invited on 
many occasions to tea and an exhibition afternoon at the homes of 
enthusiast members. Among these were Mr. and Mrs. W. H. 
Mathews, already mentioned as a keen entomologist, and Mr. and 
Mrs. E. A. Prout. Prout, an itinerant photographer, was an expert 
with cold water aquaria, and was ever ready to assist others with 
their problems or help establish aquaria for interested newcomers 
in that tricky field. He was a gaunt, vigorous man, eccentric in his 
fanatical absorption in world politics and in his forecasts of impend¬ 
ing doom for the nations. Mr. A. E. West and his daughters also 
often entertained Club members in their attractive home at Guild¬ 
ford. He had a particularly fine private museum including a world¬ 
wide collection of shells and a magnificent collection of aboriginal 
weapons, tools and other artifacts. Popular annual spring excursions 
were also made to the home of Mr. and Mrs. Ilbery of Mundaring 
Park, where members would roam through the bush in search of 
treasures before repairing to a hearty afternoon tea provided by 
their hosts. The Zoo at South Perth was another popular place for 
excursions. Col. Le Souef would meet the members at the gates and 
conduct them to various points of interest, after which his wife would 
offer the company afternoon tea. The Colonel donated a set of The 
Emu to the Club, and in recognition of his services and gift he was 
elected an honorary life member in November 1928. Members at ord¬ 
inary excursions to bush and swamp usually did not bother about re¬ 
freshments but occasionally these were provided unexpectedly; after 
a summer excursion in 1924 to National Park a group of members 
“were invited by a party of the Bassendean Girls’ Friendly Society to 
have a cup of tea with them and were pleased to do so.” 

Honorary life membership was conferred in November 1935 on 
the eminent ornithologist F. Lawson Whitlock. He served on the 
Council of the Club (1926-28) and exercised much influence on the 
members’ interests at that time. With the advent of wireless he had 
been engaged to speak over the air on birds. His remarkable skill 
in imitating bird calls elevated his quiet attractive style of speech 
into a gripping discourse. When he retired to Bunbury he was influ¬ 
ential in enrolling about 80 members for the Club. These in 1930 
united to form the first country branch of the W.A. Naturalists’ 
Club. He had been very active in helping to organise excursions 
especially along Leighton Beach and was much missed when he left 
Perth in September 1928. 

However, interest in excursions waxed and waned, not always 
according to the weather. Sometimes the best organised had the 
poorest attendance, to the disappointment of those willing leaders 
who on one occasion outnumbered the other Club members who 
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arrived at the appointed spot. Trains, and that newly-arrived medium 
then known as the charabanc, were used for transport, for few mem¬ 
bers owned cars in the early years. An interesting sidelight on money 
values at the time is provided by the secretary’s note on his arrange¬ 
ments for an excursion in 1924: “Saw the proprietor of the Wembley 
charabanc regarding the outing to Herdsman Lake, but his scale of 
fares (1/6 return) was too high so I did not close with him.” 

When T. P. S. Barrymore became Secretary (October 1929) an 
attempt was made to stimulate interest in excursions by holding an 
all-day Sunday excursion to Garden Island. The arrangement met 
with the approval of a large number of members, many of whom 
expressed the hope that more of a similar nature could be planned. 
It was the best attended excursion yet held, therefore it was a great 
shock to Council to receive letters of resignation from some of those 
members whose hospitality and leadership the Club had enjoyed in 
the past. One of them cancelled a proposed afternoon excursion to 
his home and another protested strongly against holiday excursions 
on Sunday “and so desecrating the Sabbath.” 

Although only one Council member shared these views, the rest 
hesitated to continue with Sunday excursions. It was also agreed 
that the matter should be settled without reference to a general 
meeting where it might have caused strife and division within the 
Club. After much deliberation and further meeting it was decided 
that Council was within its rights in holding a Sunday excursion as 
Rule 9 of the Constitution stated that “the general field day 



shall be on the second Saturday of the month unless otherwise de¬ 
termined by Council." Nevertheless, they would revert to Saturday 
excursions in the future. 

It is indicative of the impetuous characters of Sargent and 
Barrymore that although the subject had been deemed by Council 
to be delicate ground and best avoided, these men when in office the 
following year planned to re-introduce an occasional Sunday excur¬ 
sion. 

10. Lectures 

Another popular Club activity which originated in the first year 
of its existence is that of listening to lectures by experts (of whom 
there was no lack). The first was delivered by Glauert in February 
1925 on "The Past History of Australia as revealed by Animals of 
the Present Day." This was notable in introducing to the Perth 
scientific public the concept of Continental Drift. 

Later in the year a regular programme of lectures was drawn 
up. Among the eminent visitors who lectured during the early years 
were Dr. G. A. Waterhouse and Mr. A. G. Hamilton (September 
1926, attending the conference in Perth of the Australasian Associa¬ 
tion for the Advancement of Science); Dr. R. J. Tillyard, the emin¬ 
ent entomologist who in September 1929 gave a lecture on lacewings 
in a very captivating manner, reminding his audience of the way 
Fabre wrote; Dr. W. M. Wheeler, a Harvard professor and world 
authority on ants who in October 1931 spoke in an equally attractive 
way on his subject; and A. W. Canning of stock route fame who in 
July 1932 gave a very interesting talk on his experiences in the 
desert. 

11. Library 

The nucleus of a Club library was established round a donation 
of an almost complete set of S.A. Naturalist received from the 
Field Naturalists’ Section of the Royal Society of South Australia 
in March 1925. Donations of papers and books by Glauert and others 
helped swell the collection which was at first kept in a box in Mc- 
Kail’s science room. When W. A. ("Buzz") Farmer was appointed 
librarian (1925-27) the collection numbered 27 books and was 
housed in his office at The West Australian building. When Goadby 
assumed control of the library it was kept in a locker at the Museum 
where the meetings were held. When the Club severed its connection 
with the Museum in 1932 Glauert took umbrage and requested that 
all Club property be removed. After the Club once more met there 
the most pressing need was the proper housing of the books. The 
provision of bookcases and finally the institution of an index system 
all took time. 

Since Council in later years adopted a policy of buying approved 
books the custody of the library became an important post. 

12. Club Budge 

A Club badge had been under discussion from the first. In De¬ 
cember 1925 the question was raised in Council by Glauert who was 
requested to ask if Mr G. Pitt Morison (Curator of the Art Gallery) 
would design a badge having the Numbat as a central design. When 
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handed round for inspection at the general meeting, January 1926, 
this design met with approval and a sub-committee was empowered 
to go into the question of their manufacture. Badges, however, were 
abandoned in favour of financing the circulars. 

The idea of a Club badge was always present and again in 1930 
quotes for costs were obtained. Once more Council deferred the mat¬ 
ter and there it rested until 1938 when Mathews again brought it 
up in Council. On this occasion Hamilton was asked to design a 
badge using a Kangaroo Paw as its motif. A confident council auth¬ 
orised the manufacture of 100 badges at the cost of £6/2/6, all of 
which were sold soon after their appearance in April 1939. Another 
lot were to be ordered but during the war years stocks were ex¬ 
hausted and before the post-war badges appeared the early ones 
became almost a collector’s item. 

13. Exhibitions 

The Club’s first Wildfiower Exhibition was held in conjunction 
with a Church which had arranged Wildfiower Exhibitions prior to 
the formation of a Naturalists’ Club. In April 1925 Came and Gard¬ 
ner were deputed by the Club to make an informal approach to the 
Secretary of the Flower Show Committee offering to participate in 
that year’s show. The two bodies collaborated in staging a Flower 
Show that year, but in 1926 the Club did not participate with the 
Church. Council discussed the desirability of conducting a Wildfiower 
Show for profit and decided against it as being “opposed to commer¬ 
cialisation of flora and fauna by naturalists.” Instead they held a 
free exhibition and lecture night at the Women’s Service Guild’s 
Hall in Murray Street during Royal Show week, on October 11. It 
was a great success, attracted a large audience and inspired The 
West Australian (in its issue of October 13) to devote a commen¬ 
datory leading article on the Club and its activities. 

The matter was discussed again in 1927 when a Wildfiower Ex¬ 
hibition was conducted (at a profit of £5/8/8) at the Burt Memorial 
Hall on the evening of October 19, a date chosen to suit visiting 
ornithologists attending the annual congress of the Royal Austral¬ 
asian Ornithologists’ Union. On this occasion Council elected a Show 
Committee consisting of Mrs. Lukin (who was to be a very able Club 
Treasurer for several years), Miss E. Tothill (who painted insects) 
and Messrs. Serventy, Glauert, Mathews, Bardwell, Lipfert and 
Carne. Although staged in October, the month for the election of 
officers, the Exhibition was planned to become an annual event and 
was duly held at the same hall in 1928 and 1929. The 1929 Exhibition 
was one of the official fixtures for the W.A. Centenary Year, and a 
special effort was made. Those members who were in the employ of 
the Government were entrusted with the tasks of preparing exhibits 
featuring the historical activities of the pioneers in natural history. 
This Exhibition was open to the public during the afternoon as well 
as the evening and was such a success that members who believed 
it should have been held in the Town Hall won their point. The Ex¬ 
hibitions of 1930 and 1931 at the Town Hall were conducted by a 
permanent Exhibition Committee (W. H. Brabant, hon. secretary, 
H. McKail, O. H. Sargent, C. F. H. Jenkins with ex officio members 
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the President and Secretary of the Club). In 1931 for the first time 
more than 1,000 people attended. The profit, judged by later years’ 
achievements, was meagre; just over £10 and that chiefly from a 
buffet organised by the women of the Club. 

Club funds were kept low by the printing of the circular, and 
members had been asked to lend £12 to help stage the Exhibition. 
The most enthusiastic member did not then imagine future exhibi¬ 
tions would become the source of revenue to finance the most 
cherished projects of the Club. 

During the critical year of 1932 the exhibition was a fiasco. An 
effort was made early in the year to raise funds for staging it. A 
social committee with bright ideas was empowered by the Club to 
organize a Children’s Pageant Ball in April. The connection between 
a children’s ball and the activities of a naturalists’ club is not very 
obvious, but it was to be stressed by the rule that the children 
should be dressed to represent wildfiowers or animals native to W.A. 
It may be that this strained the parents’ ingenuity, interest and 
imagination; or the weather may not have been kind; the ball proved 
to be impractical and a failure. Club finance suffered to such an 
extent that the circulars were discontinued in September, leaving 
the Club much in debt. 

During 1933 when the Club was struggling to keep its head 
above water some members hopefully discussed the continuation of 
wildflower shows, but Council explained the financial burden yet to 
be cleared and quietly introduced quarterly Club exhibitions and 
conversaziones. Shows were dropped and not reintroduced until 1939. 

III. CRISIS 

It had become evident over the years that holding both the 
Show and the Annual Meeting in October was inconvenient. The ob¬ 
vious solution was put forward for consideration by O. H. Sargent 
when in February 1931 he proposed that the annual meeting be held 
in December, and suggested that it should be conducted in some 
place where refreshments could be obtained after the meeting. 
Sargent was a vigorous if hasty member. Of remarkable appearance 
with an imposing head set on a pygmy body, he was ambitious and 
self-confident, also quick-tempered and biased, rousing enmity easily, 
but possessed a wonderful ability and enthusiasm for detailed scien¬ 
tific research. 

His proposal, although unanimously accepted, was ill-starred. 
The December meeting was duly held at the R.S.L. Dining Rooms 
and the election of officers proceeded with. The next Council meeting 
was poorly attended. Nevertheless, the Secretary arranged the fol¬ 
lowing Club meeting to be held at the Cave Dining Rooms. On 
hearing this, Glauert wrote with some feeling, asking that the Club’s 
books and papers be removed from the Museum at the earliest con¬ 
venience. The March meeting was held at the Leisure Hour Dining 
Rooms which offered a cheaper rental as well as a cupboard for the 
Club Library. Here the Club gathered until June 1933 when once 
again it was permitted to use the Lecture Room at the Museum. 

The uprooting of the Club from its accustomed quarters at the 
Museum and the transplanting to the social atmosphere of a dining 
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room dissatisfied many old members. They grew uneasy as they saw 
the social committee’s failure with the children’s ball, saw the cir¬ 
cular lapse from lack of funds, saw debts increase and the exhibi¬ 
tion languish. The Club Treasurer was a conscientious man but he 
was ignored by the President and Secretary who handled the funds. 
Attendances dwindled and by December the officers were unpre¬ 
pared for the annual general meeting. The President regretfully 
announced that as Council had not met there was no report or bal¬ 
ance sheet; also as there was no other business to transact the meet¬ 
ing could not be held. Furthermore, no nominations had been re¬ 
ceived except for the presidency and thus no elections could be held 
and he appealed for further nominations. This was a grave business. 
The meeting was adjourned until February 1933. 

Sargent may not have realised to what straits the Club had been 
reduced under his impetuous leadership. Barrymore refused to give 
up the property and books of the Club to the Council. The minute 
book was retrieved by stealth and the new office-bearers feared that 
even if the financial records were returned and could be straightened 
out that the Club was involved in considerable debt. 

IV. RECOVERY 

No record survives of that fateful February meeting. When 
Club business was formally resumed in March it was under the 
presidency of Hamilton with Miss Lorraine Williams as Secretary— 
soon to be succeeded by Miss Bonnie Walker who continued in this 
office for four years. 

The new Treasurer was West, while the Vice-Presidents were 
Goadby and Palmer. To these stalwarts must be given much credit 
for pulling the Club into shape again and once more restoring faith 
and order. 

Hamilton, although very popular, would appear not to seek office. 
He had already served two terms as President, during the inaugural 
year and in 1931. Quiet in manner and almost retiring in tempera¬ 
ment, with a winning personality, he was also a clever artist, illus¬ 
trating his lectures with lightning sketches that fascinated his 
audiences. 

West, neatly bearded, blue-eyed and immaculately dresssed 
always with a buttonhole, bore some resemblance to the reigning 
king. He was a fine manly type —a good speaker with a commanding 
presence that inspired confidence. His ready wit and perennial good 
humour were invaluable. There could have been no better choice of 
man to handle the difficulties that faced the treasurer at that time. 
His private museum has already been mentioned. He took great pride 
in it, and his business trips to various parts of the State invariably 
yielded specimens to augment his collection. 

Goadby had filled every office, except that of treasurer, serving 
continuously since 1925 when he had stepped into Kierath’s shoes 
as Vice-President. Although a retired officer of the Army, his bear¬ 
ing gave little hint of that profession except perhaps in an eagerness 
for action and a quiet tenacity of purpose. His absorbing interest 
was the study and collection of native orchids, but whereas Sargent 
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flourished his interest in these plants like a banner, Goadby wrapped 
his round him like a cloak. 

C. B. Palmer also gave valuable aid at this juncture. He had 
been an active member since 1926 and always sought to uphold the 
prestige of the Club. He was an agronomist and geneticist and at 
meetings frequently had something new to show and tell of grasses. 
He had positive views and ably seconded the efforts of his fellow 
councillors. He possessed that ability invaluable in a committeeman 
of taking the long range view of any proposed action and of scenting 
the possible nigger in the woodpile. 

During 1933 affairs gradually returned to normal. In June the 
Museum once more became the meeting place. 

On Sargent’s resignation and withdrawal to York, several former 
members sought re-nomination to the Club. The treasurer slowly re¬ 
stored order to chaotic finance and by the end of 1934 West an¬ 
nounced that all old accounts had been paid and the Club was once 
more on a sound financial footing. 


V. JUNIOR MEMBERS 


About this time (1934) Juniors figured very prominently in Club 
affairs. Juniors had been accepted as members from the inception of 
the Club. The first to be nominated were Masters G. Chambers and 
A. Hamilton in March 1925, and a further eleven became members 
in September of the same year. However, the Seniors’ interest in 
them was informal, and generally speaking in the early years the 
Juniors were “seen but not heard.’’ It was not until 1930 that they 
were officially catered for when Barrymore offered a prize to the 
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Junior with the best essay and collection of specimens on the life 
history of some natural history subject. 

In the following year Hamilton offered a prize for the best 
Junior Nature Study Diary, hoping in this way to train children to 
make their own observations and not rely on text-books for their 
information. Later when the Juniors were established as a separate 
body a Cup was offered for their competition by E. R. Cox, a Club 
member with a jewellery business in the city whose hobby was 
aquaria. However, in later years prizes for competitive effort were 
discouraged in the Club, the Juniors being urged to study nature for 
its own sake at their own pace, and co-operative team-work being 
substituted for competition between individuals. 

For some years a surge of interest in nature study had been 
sweeping through the schools in Western Australia. The Education 
Department established a liaison with the Museum authorities and 
certain teachers conducted nature study lessons at the Museum. 
One wonders how much this was due to the quiet influence of Ham¬ 
ilton whose work in the Practising School attached to the Claremont 
Teachers’ College was an inspiration not only to his staff but also 
to the successive groups of student teachers who studied his methods 
and example. Schools fostered Nature Study Clubs, and through 
Our Rural Magazine , a periodical for country schools, pupils in 
country areas were linked in interest. 

The W.A. Naturalists’ Club was asked to identify material for¬ 
warded by the children. In time under the enthusiastic care of Miss 
N. Kniep the Club built up an extensive herbarium augmented by 
the specimens sent in by country schoolchildren. 

In July 1935 two very active country members, C. G. Jessup (of 
Northam) and Palmer (then stationed at Parkerville) were instru¬ 
mental in forming junior branches of the Club at Muresk Agricul¬ 
tural College and at Parkerville. 

Jessup, a slight man with a quiet manner, as well as being a 
naturalist of much ability was learned in the early history of the 
Northam settlement. He had an extensive collection of aboriginal 
artifacts. His habit of carrying pet snakes in his pockets and intro¬ 
ducing them to children at meetings and natural history exhibitions 
earned for him a kind of notoriety that he quietly enjoyed, and he 
never tired of preaching the value of pet carpet snakes in farmers’ 
sheds. His influence, direct and indirect, was widespread and valu¬ 
able. 

The junior branches fostered by these two men were an inspir¬ 
ing example. In the following year Nature Clubs in four big metro¬ 
politan schools also became affiliated. Children flocked to the 
monthly Club meetings at the Museum, often outnumbering the 
senior members. Some juniors brought specimens and were valued 
members but others apparently grew out of hand, and undue hand¬ 
ling of delicate exhibits was complained of. Their behaviour offended 
the sense of fitness of many old members, some of whom openly ex¬ 
pressed the opinion that the Club was fast becoming an appendage 
of the Education Department. 

A brisk discussion took place at the Council meeting in July 
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1936 “regarding the recent large influx of Junior members to the 
Club, the subject being reviewed from various angles. It was re¬ 
solved finally that for the next two months Junior members be 
strictly disciplined per medium of three official stewards." 

Members who were wise in the ways of children knew that the 
real solution could be found only when the children met separately. 

Hamilton offered to arrange a separate programme for the 
Juniors for the next two months to be conducted prior to the Senior 
meetings. This was followed by plans to set definite study work for 
the Juniors each month. The arrangement, however, did not over¬ 
come the disturbance created by Juniors when present in large num¬ 
bers at the Senior meeting. 

J. W. Oates, a member who was a State Education Department 
teacher attached to the Museum Study Classes, proposed the only 
solution. He had tried to interest his department in starting a branch 
of the Gould League in Western Australia but the department was 
not interested at the time. As the best alternative he decided to 
build up a Junior Naturalists’ Club instead. A committee of inter¬ 
ested Seniors arranged that Juniors should meet separately on the 
third Friday of alternate months. They were to be self-governing 
and in future only two Junior delegates would attend the Senior 
meetings. Their first meeting was held in February 1937 and by 
June it became obvious that monthly meetings were desirable. 

In 1938 membership figures show that there were 96 Seniors and 
60 Juniors with twelve schools affiliated. In 1939 there were 71 
Seniors and 70 Juniors. 

The Senior Club fostered the idea of a Children’s Museum and 
began collecting information from similar institutions all over the 
world. This plan was interrupted by the war and came to nothing, 
but before the end of the year the W.A. Naturalists’ Club in collab¬ 
oration with the Education Department had decided to launch the 
Gould League of Bird Lovers in Western Australian schools. The for¬ 
mation of this League under the auspices of the Education Depart¬ 
ment was in the hands of some teacher members of the Club and 
had the wholehearted support of all. 

A very creditable report by the Junior office-bearers of 1939 
stated there was an average attendance of 50 Juniors and 20 Seniors 
(much better than the Senior meetings could claim); that 11 meet¬ 
ings had been held and 9 excursions; that Juniors had contributed 
articles to the new Club magazine and had co-operated with the 
Seniors at the Club’s exhibitions and conversazione night; that lec¬ 
tures from Seniors and a Junior had been listened to and that the 
subjects for study included shore life, botany, insects, astronomy, 
pond life and birds. 

At first the war made little difference. In 1940 an added fea¬ 
ture at Junior meetings was Question Time. Also in June 1940 Mr. 
A. E. Levy presented an Hcnour Roll on which were to be inscribed 
the names of all Junior office-bearers. 

In 1941 the problem arose of the great difference between very 
young Juniors and those almost adult. This was met by forming an 
Intermediate Section of 20 members from 15 to 20 years of age. 
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Then the effects of war were felt most severely. Attendance at 
Senior meetings had dwindled to a handful and once more Juniors 
over 14 years of age were admitted. In February 1942 the Junior 
meetings were cancelled and the Seniors cancelled their Saturday 
afternoon excursions. However, the need for continued activity 
among the Juniors was met by arranging open air meetings at Sat¬ 
urday excursions, the first being held at Monger’s Lake. Even these 
lapsed in a short time. 

Juniors continued to attend the Senior meetings until October 
1946, when their separate meetings were once more held on the first 
Saturday of the month. 

With the return of peace, youth movements flourished. A Youth 
Week was held in October 1945 and an exhibition staged in Boans’ 
Hall. The Juniors of the Naturalists’ Club were invited to partici¬ 
pate. Council encouraged the idea, formed a committee of eleven 
and organised a very successful exhibit. 

Two Senior members who had a great influence on the Junior 
members of the Club were Miss L. Serventy and Mr. G. E. H. 
Wright. Through the difficult war years Mr. Wright gave every 
assistance. He attended the youngsters’ meetings regularly and 
should a lecturer fail to appear he had a never-ending fund of know¬ 
ledge and would speak instead. He was especially keen at the open 
air meetings. Tall and lean with a wide white beard, he was a typi¬ 
cal bush naturalist with pockets always full of matchboxes useful for 
collecting specimens. He was well loved by the children and never 
failed to adjure them on the use of odds and ends in constructing 
collecting aids. His pet hobby was the making of scrapbooks from 
cuttings of nature columns, and he would impress on the Juniors 
the value of these. 

He used to tell the story of his schooldays when he came into a 
conflict of opinion with his teacher as to whether a certain “find” 
was a beetle shell or a cicada. Wright was right and the teacher was 
wrong, but he tried by caning to convince his pupil—to no avail, for 
after every stroke of the cane the boy still insisted it was a cicada 
and ultimately the teacher gave up the attempt. It is to Wright’s 
credit that long before Departmental entomologists would admit its 
presence he recognised the invasion of Western Australia by the 
Cabbage White Butterfly. 

The other Senior member who constantly helped the Juniors 
was Miss L. Serventy. She had joined the Club in 1939 and in 1941 
when her brother Vincent Serventy was transferred to Northam she 
took over his Treasurer duties and continued in that office until 
1959, except for one period while on an extended holiday. Apart from 
her excellent management of Club finance she took the Juniors 
under her wing and had not missed attending a meeting or excursion 
during the whole period except for the holiday abovementioned. Her 
annual leave was taken to coincide with the Club’s Wild Life Shows 
so that she could take charge of the important Treasurer duties for 
the Show Committee—a remarkable record of devotion to the Club’s 
interests. 
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It would be hard to over-estimate the value of the Junior section 
of the Club in fostering natural history interest in the State. Several 
Juniors eventually took up botany and zoology as professional careers 
and now hold important University and research posts in many parts 
of Australia. But even those who may no longer follow natural his¬ 
tory as an active hobby are diffused widely through the community 
and help to mould public opinion to a better appreciation of Aus¬ 
tralia’s fauna and flora and the cause of conservation generally. 

VI. SUCCESS, 1934 

We turn now from the development of the Junior section of the 
Club to trace the activities of the parent body from the time of its 
recovery in 1934 to the modern period of success and expansion. 

A move had been made early in 1934 to lessen the amount of 
business at general meetings. While making Council a highly re¬ 
sponsible body it left more time at meetings for discussions, lectures 
and exhibits. 

The success of the members’ exhibition evening at the Museum 
in April 1934 prompted Council to institute a regular quarterly con¬ 
versazione and exhibition held usually at Arundale Hall, or on the 
occasion of the annual meetings at the Burt Memorial Hall. These 
social evenings were very popular but had to be discontinued with 
the onset of war. Hamilton’s skill as a lightning sketcher, and A. J. 
Hall’s beautiful watercolour drawings of plants and insects were 
great attractions. Hall, a retired headmaster of the Education De¬ 
partment, gave many entertaining talks. He was not content with 
the study of texts and always had insects or some other form of 
wild life under critical observation in specimen cages. He presented 
his collection of drawings, etc., to the Club just prior to his death 



Mr. and Mrs. J. W. Oates at a Club excursion to National Park, 

May 1938. 
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in June 1938. Another member who figured prominently at these 
evenings was Mathews who usually chose insects as his subject. On 
the whole, plant life and insects seemed to be supplanting tempor¬ 
arily birds and shells as popular studies. 

Shells had received much attention from the earliest years. 
There were such ardent collectors as West (already mentioned) and 
the tall, meticulous retired lawyer E. H. Bardwell who was a pre¬ 
cise scientific conchologist. He was the father of the two Broome 
pearling masters, Bernard and Beresford, also keen conchologists. 
So also was the Rev. H. G. Barnacle, prominent in local astronomical 
circles. Another conchologist member was H. Rossell, who until his 
death never failed to exhibit his collection at every Club show. Lat¬ 
terly their mantles fell to the shoulders of W. S. Browne and Barry 
Wilson. 

Until 1938, the “old guard" of members with the help of Miss 
Walker as Secretary, were prominent in Club affairs; and then the 
names appeared among the office-bearers of two men who were to 
play a big part in the future. These were Vincent Serventy (Secre¬ 
tary) and J. W. Oates (Vice-President). Oates was a vigorous, earn¬ 
est, yet pleasant man with strong principles. He was universally 
liked and under his presidency in 1939 Sunday excursions were once 
more eliminated. He had a University training and made a hobby 
of popularising natural history. His early death, of cancer, was an 
unexpected blow. 

When Oates took office as President in the following year the 
stage was set for advancement in several long-deferred Club pro¬ 
jects. One long-planned objective was achieved when the Club badge 
was issued in April. 

Early in 1939 the need for a Club magazine was once more dis¬ 
cussed. Council members were determined to publish one, and 
spurred on by V. Serventy decided to personally guarantee any loss 
that might be incurred. The new publication was to be called the 
W.A. Naturalist . Alton Waddy and Hamilton were to be co-editors. 
Oates was the business manager and V. Serventy was to look after 
the advertisements. It was to be published in time to sell at 6d. a 
copy at the Club’s Natural History Exhibition (a title on which 
Oates stood firm in maintaining) in September. This was a two-day 
affair held at the Burt Memorial Hall and was counted a great suc¬ 
cess, being attended by 382 adults and 521 juniors, although a num¬ 
ber of magazines were left unsold. Apart from the conventional 
natural history displays unusual subjects were Aborigines’ foods by 
J. E. Hammond and nature in literature and art by Miss Bonnie 
Walker and C. G. Hamilton. 

VII. WAR YEARS 

By 1939 the Club was poised for great and rapid development 
but the outbreak of war prevented it. Once more the annual show 
was suspended and the publication of the magazine ceased after the 
initial issue. Honorary membership was conferred on those members 
who enlisted and many of them continued their study of natural 
history very profitably in new fields. L. Burgess (whose special in- 
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terest was the protection of native flora) even formed an affiliated 
branch of the Club in his unit. S. R. White during his sojourn in 
North Queensland contributed several articles to the popular monthly 
magazine Wild Life, an achievement that the W.A. Naturalists’ 
Club was proud to record. 

For civilians at home transport difficulties and blackout restric¬ 
tions made attendance at meetings problematical. Membership 
dwindled. Nevertheless, it was decided that although a mere hand¬ 
ful remained to carry on Club business that it would not go into 
recess but rather keep the Club alive ready for revival in the future. 



Natural History Exhibition at Burt Memorial Hall, September 1939. 


In 1942 Miss Walker became President, the first and only woman 
to occupy that position in the Club. She had been an able Secretary 
and also used her talents in the theatrical field at the Club con¬ 
versaziones which she enlivened with song and sketch. Nevertheless 
attendances averaged less than a dozen members. 

Council met quarterly and sometimes lacked a quorum. Office¬ 
bearers were voted back into office “en bloc.” They battled on with 
the problem of Junior member meetings. Gordon Smith, the Secre¬ 
tary, and Miss L. Serventy, the Treasurer, continued to arrange ex¬ 
cellent lectures for pitifully small audiences, and despite poverty of 
numbers the Club spoke strongly on such public matters as Swan 
River beautification schemes and the preservation of wildflowers. 

Except for acknowledging the Club’s debt to the handful of 
members who nursed it through the war years, history could almost 
ignore that period when the Club found itself in a state of suspended 
animation. Those years had thinned the ranks of the old members. 
Goadby, Wright, Lipfert, West, Oates and Mrs. Pelloe had all passed 
on, but with the return of peace worthy successors were to step into 
their places. 
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VIII. THE POST-WAR PERIOD 

A remarkable vigour was felt in the Club in 1946 and pre-war 
activities were resumed almost as though they had never been 
dropped. No other body of naturalists in Australia recovered so 
swiftly, many of them in other States were still being hampered by 
problems of finance and crippling costs of publication. 

Much of the success of that year was due to the bold and inspir¬ 
ing leadership of V. Serventy. He had joined the Club late in 1936 
and served as secretary 1938-40, later becoming a council member 
while teaching at Northam. He realised when elected to the Presi¬ 
dency in 1946 that by aiming high and giving the Club something big 
to work for he could call forth the best efforts of the members. 

He advocated the staging of a big two-day exhibition in collab¬ 
oration with the Gould League not only as a means of stirring the 
Club from the doldrums of the war years but also as a means of 
stimulating public interest. 

The adoption of his suggested title of “Wild Life Show” against 
the staider preferences of others was only a small indication of his 
ability to convince and lead in big projects. 

The show was a huge success. Over the succeeding years it ex¬ 
panded to a week-long popular event and has provided revenue to 
finance Club projects which had formerly been but wistful dreams. 
No further justification is needed for the reversal of the old policy 
of conducting a natural history exhibition for profit. 

Not the least valuable aspect of the show is that even the least 
of the members can and does contribute his mite of effort to its 
success. 

The list of office-bearers for 1946 sets a pattern of names that 
were to become familiar over the succeeding years. They included 
V. N. Serventy (President), S. R. White, W. S. Browne, B. Shipway, 
F. G. Doepel and Misses M. L. Teede (Secretary), L. Serventy (Treas¬ 
urer), O. Seymour and C. Kniep. A few terms later another name 
appeared, whose role must loom large when the history of the 
modern period comes to be written. This was W. PI. Butler. Harry 
Butler was a protege of Palmer and Jessup and he rapidly emerged 
as a stimulating force among the Junior members and a leader in 
general Club activities. 

After the success of the Wild Life Show, and it was decided to 
devote some of the new revenue to the publication of a journal, D. 
L. Serventy agreed to be the editor. The journal was to be of high 
scientific standard and in different shape from the lone 1939 publica¬ 
tion which resembled the Gould League magazine. 

The establishment of the Gould League in 1939 was brought 
about by a new interest in nature study club work in the schools by 
the Education Department. S. R. White was transferred from the 
country to become its first secretary prior to his enlistment. His 
was a complete personality, an inspiring teacher, an all-rounder as 
capable with the cricket bat as with camera and pen. His nature 
studies included everything that came his way, reptiles, native arti- 
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facts or pouched mice, although he was pre-eminent as an ornitholo¬ 
gist. He was not the only member to write for Crosbie Morrison's 
magazine Wild Life and the several contributions of Western Aus¬ 
tralian naturalists in that publication could have had some bearing 
on the need for a Club journal. 

This journal, edited by D. L. Serventy, was planned to com¬ 
mence publication in June 1947 and at possibly uncertain intervals 
thereafter. The immense success of the Club’s Wild Life Shows has, 
however, guaranteed its regular, quarterly publication ever since. 

D. L. Serventy’s services during the early years of the Club 
have already been mentioned. After 1929 he had become immersed 
in University duties that brought about a gradual withdrawal from 
active participation in Club affairs. He won an overseas research 
scholarship and in July 1931, on the eve of his departure for Europe 
to continue his studies, was made an honorary member of the Club 
during his absence. He did not return until May 1934 and was thus 
absent during the Club crisis. He left the State again in September 
1937 and did not return as a resident until May 1943. His high pro¬ 
fessional standing and experience as a writer guaranteed that under 
his editorship the W.A. Naturalist would be a journal that would 
command respect in scientific circles. 

In 1950 the Cluh was also able to publish its first handbook, 
Snakes of Western Australia , by Glauert. The illustrations were the 
very competent work of Olive Seymour who had served unobtru¬ 
sively but most efficiently for several years as the Secretary of the 
Gould League. Since then six other handbooks have been published, 
the series forming useful introductory texts for the study of local 
natural history. 

Inspired by the interest created in natural history by the Wild 
Life Show of 1947, the manager of a local radio station decided to 
sponsor a session of nature talks and the Club was asked to provide 
a panel of naturalists to conduct it. 

The growth of interest in nature study in Australia is epitomised 
by the annual award of the Natural History Medallion to an out¬ 
standing naturalist. Two Club members have been recipients of this 
honour, Glauert in 1949 and D. L. Serventy in 1956. Glauert’s award 
was made in the twenty-fifth year of the W.A. Naturalists' Club's 
existence and members felt that the conferring of this honour on one 
of their oldest members was an appropriately fitting occasion in a 
memorable year. 

In the Club at the present time there is a remarkable integra¬ 
tion of talent and interest between amateur and professional natural¬ 
ists that is unique in Australia. Professional men and women from 
the University, the Education Department, various officers of State 
Government Departments and the C.S.I.R.O. combine with an eager 
body of amateurs in an active and fruitful Club life. 

The number of contributors to the journal and the great range 
of topics covered indicate this but perhaps nowhere is it so evident 
as in the staging of the annual Wild Life Shows where the work 
and duties are shared to every member’s ability. 
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The need for active field naturalists has never been greater than 
today. As a leading scientific paper warns us: “The statement that 
all data in natural history are vanishing data has seldom been so 
obviously true. The need to collect, collate and conserve the materials 
of nature is urgent.”* Towards this objective the pages of the W.A. 
Naturalist are actively devoted. 


OFFICE-BEARERS, W.A. NATURALISTS’ CLUB, 1924-1964 


Year 


President 

Secretary 

T reasurer 

1924 . 

— 

C. G. Hamilton 

D. L. Serventy (Sec. 
Treas.) 

- 

1924-25 . 


C. G. Hamilton 

D. L. Serventy (Sec. 
Treas.) 

* 

1925-26 . 

...... 

B. T. Goadby 

D. L. Serventy 

W. M. Carne 

1926-27 . 


B. T. Goadby 

C. A. Gardner 

W. M. Carne 

1927-28 

«.... 

W. H. Mathews 

B. T. Goadby 

W. M. Carne 

1928-29 . 


O. H. Sargent 

B. T. Goadby 

Mrs. M. R. Lukin 

1929-30 . 


L. Glauert 

T. P. S. Barrymore 

Mrs. M. R. Lukin 

1930-31 . 

...... 

C. G. Hamilton 

C. F. H. Jenkins 

L. Glauert 

1931-32 . 


O. H. Sargent 

T. P. S. Barrymore 

J. Widmer 

1933 

—* 

C. G. Hamilton 

Miss L. Williams 
& Miss B. Walker 

A. E. P. West 

1934 . 


C. G. Hamilton 

Miss B. Walker 

A. E. P. West 

1934-35 . 

...... 

A. E. P. West 

Miss B. Walker 

G. Wright 

1935-36 . 


B. T. Goadby 

Miss B. Walker 

F. L. Parsons 

1936-37 . 


W. H. Mathews 

W. J. Mangini 

F. L. Parsons 

1937-38 . 


W. C. Thomas 

V. N. Serventy 

Miss B. Halkyard 

1938-39 . 


J. W. Oates 

V. N. Serventy 

Miss B. Halkyard 

1939-40 . 


C. G. Hamilton 

V. N. Serventy 

Miss B. Halkyard 

1940-41 


J. W. Oates 

A. Crompton 

V. N. Serventy 

1941-42 


Miss B. Walker 

G. G. Smith 

Miss L. Serventy 

1942-43 . 

. 

Miss B. Walker 

G. G. Smith 

Miss L. Serventy 

1943-44 . 

...... 

Miss B. Walker 

G. G. Smith 

Miss L. Serventy 

1944-45 . 


C. B. Palmer 

G. G. Smith & 

L. Burgess 

Miss L. Serventy 

1945-46 . 

__ 

V. N. Serventy 

Miss M. L. Teede 

Miss L. Serventy 

1946-47 . 


V. N. Serventy 

Miss M. L. Teede 

Miss L. Serventy 

1947-48 .... 


B. Shipway 

A. R. Main 

Miss L. Serventy 

1948-49 


B. Shipway 

A. R. Main 

Miss L. Serventy 

1949-50 


A. R. Main 

Miss B. York 

Miss L. Serventy 

1950-51 


J. Gentilli 

D. Reid 

Miss L. Serventy 

1951-52 

...... 

V. N. Serventy 

Miss J. Russell 

Mrs. I. (Sharles 

1952-53 . 


V. N. Serventy 

A. K. Lee 

Miss L. Serventy 

1953-54 


A. R. Main 

A. K. Lee 

Miss L. Serventy 

1954-55 


A. R. Main 

J. H. Calaby 

Miss L. Serventy 

1955-56 ...... 


R. D. Royce 

J. H. Calaby 

Miss L. Serventy 

1956-57 


R. D. Royce 

Mrs. C. M. Serventy 

Miss L. Serventy 

1957-58 . 


V. N. Serventy 

E. J. Garratt 

Miss L. Serventy 

1958-59 


W. H. Butler 

E. J. Garratt 

Miss L. Serventy 

1959-60 ..... 


W. H. Butler 

E. J. Garratt 

J. S. Serventy 

1960-61 . 

*** 

L. N. McKenna 

J. Gentilli & 

G. E. B. Barrett 

J. S. Serventy 

1961-62 


L. N. McKenna 

G. E. B. Barrett 

J. S. Serventy 

1962-63 


D. L. Serventy 

G. E. B. Barrett 

J. S. Serventy 

1963-64 . 


D. L. Serventy 

J. R. Ford 

J. S. Serventy 


*From a discussion of local Held societies established in England after Dar¬ 
win's day and a need for their former activity. The Council for Nature, 
Nature, March 29. 1958: 867-868. 
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BIOGRAPHIES 

In the following section are given brief accounts of some of the early 
members of the Club, now deceased, and who played parts in its develop¬ 
ment. Records are lacking of some members deserving of mention and the 
Club would appreciate information that may be available to readers of this 
article. 

Details given are supplementary to those appearing in the main article 
in this number, and persons whose biographies have already been published 
adequately in accessible journals are only very briefly mentioned. 

Rev. H. G. Barnacle 

The Rev. Henry Glanville Barnacle, M.A., F.R.A.S., V.D., was born at 
Knutsford, Cheshire, England, on April 14. 1849, son of Rev. H. Barnacle, 
Vicar of Knutsford. Educated at Shrewsbury School and St. John’s College, 
Cambridge. He was interested in astronomy and was a member of the Brit¬ 
ish Government Transit of Venus Expedition to Hawaii in 1874. In the same 
year he was elected a Fellow of the Royal Astronomical Society. For many 
years he was Chaplain to the Manchester Regiment. Appointed Rector of Mt. 
Barker, W.A., in 1911 and later Rector of Rosalie, Subiaco, he continued his 
astronomical interests in this State and was a member of the W.A. Astro¬ 
nomical Society founded by H. B. Curlewis. Later he became associated with 
the Club through his hobby of conchology and he assembled a large collec¬ 
tion of shells which are now in the possession of his son in England. He 
died on August 24, 1938, at Subiaco. 

Lt.-Col. Charles Battye 

Born Geelong, Victoria. October 15, 1869. Brother of Dr. J. S. Battye. 
Came to Western Australia in 1902 as assistant master at the Guildford 
Grammar School, but resigned soon afterwards to join the staff of the Public 
Library. He died after a long illness on January 7. 1928. For several years 
he conducted a natural history section in the Perth Sunday Times, “Life and 
Lore of the Bush,” under the nom-de-plume of “Senex”; this included num¬ 
erous original contribution's from country correspondents. Biography: The 
Cyclopedia of Western Australia, 1. 1912: 400. 

A. Blain 

A. Blain was one of a group of amateur naturalists fostered by John 
Clark. He was a city businessman at whose home in Highgate the initial 
meetings founding the Club were held. He was born in 1867 at Malinmore, 
County Donegal, Ireland, and came to Australia In 1885. After visiting all 
States he went to America but finally decided to return to Australia and 
settle in Perth. Like many of the founders he was also a member of the 
Royal Society of W.A. He died in 1948. 

H. L. Cailcs 

Charles Joseph Hubert Leonard Cailes was born at Kiama, N.S.W., on 
January 19, 1888. He joined the Department of Agriculture in 1915 and, after 
duty in the fruit inspection section, became Government Apiculturist in Octo¬ 
ber 1924. He resigned from the Department in August 1925. Died at Ned- 
lands on September 25, 1954. 

W. M. Carnc 

Walter Mervyn Carnc was born at Croydon, N.S.W., September 16. 1885; 
died Chatsworth. N.S.W., November 20, 1952. Economic Botanist and Plant 
Pathologist. Department of Agriculture, W.A., from 1923 to 1928. Later with 
C.S.I.R. and Commonwealth Department of Commerce and Agriculture. His 
father was J. E. Carne, N.S.W. Government Geologist. Biography: Journ. 
Roy. Soc. W.A., 19. 1934: xi (portrait); Who’s Who in Australia, 1950: 145; 
Austr. Journal of Science, 15 (4). 1953: 126; Proc. Linn. Soc. N.S.W, 78 
1953: lv. 

John Clark 

Born Glasgow, Scotland, March 21, 1885; died Mooroolbark. Victoria, 
June 1. 1956. Assistant Government Entomologist, W.A., 1920-1926; after¬ 
wards entomologist at the National Museum of Victoria, Melbourne. Bio- 
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graphy: A. Musgrave, Bibliography of Australian Entomology, 1932: 48; 
Who’s Who in Australia, 1955: 172; Australian Journal of Science, 5 (1) 
1956: 23. 

L. Glauert 

Born Sheflield, England, May 5, 1879; died Perth. February 1, 1963. 
Emeritus Director of the W.A. Museum. Palaeontologist and zoologist. Bio¬ 
graphy: Journ. Roy. Soc. W.A., 31, 1948: vl-viil (portrait, from painting by 
Ernest Buckmaster); W.A. Naturalist, 5, 1957: 148-165; 8. 1963: 189 (port¬ 
raits). 

Lf-.-Col. B. T. Goadby 

Bede Theodoric Goadby was born at JhansI, India, on August 20, 1862, 
and died at Perth on September 28. 1944. He came to Western Australia in 
1895 as a member of the garrison of the Albany forts, which were com¬ 
pleted and manned in March 1893. A member of the Royal Engineers (Chat¬ 
ham, England) he was lent to the Colonial administration to supervise the 
laying of mines across the entrance to Albany harbour as part of its de¬ 
fences. He later transferred to the Commonwealth forces, as he wished to 
remain in Australia. In 1912 he was transferred to Sydney. As the expedition 
to German New Britain by the Australian and New Guinea Force was leaving 
hurriedly in August 1914 without any officer with knowledge of explosives, 
he volunteered for service and stayed on for some months after the return 
of the Force, engaged in survey and other works. He returned to Perth in 
1918. 

Whilst at Albany he interested himself in the botany of the area, send¬ 
ing material to the Royal Botanical Gardens at Kew. There are references 
to him by Sir Joseph Hooker in the Botanical Magazine (e.g.. in the issue of 
October 1. 1899, is a hand-coloured plate of Stylidium crassifolium grown at 
Kew from seeds from King George's Sound received from Goadby in 1898, 
and in the issue of December 1. 1902, a plate of Crowea angustifolia grown 
from seeds sent by Goadby in 1899). He became particularly interested in 
orchids and Dr. R. S. Rogers named the genus Goadbyella after him. This 
was based on specimens collected by another Club member. P. J. Barwise. 
The status of the genus Is discussed by A. S. George in W. Aust. Nat., 8, 
1961: 40. His private herbarium, begun in 1897, is now in the State Herb¬ 
arium. Biography: Wild Life (Melbourne), 7 (7). 1945: 215. 

J. F. Haddleton 

Job Francis Haddleton was born on May 25. 1879, on his father’s Coom- 
pertine farm, near Katanning. He died at Katanning on July 18, 1958. Job 
Haddleton was typical of many Australian country people who carried a life¬ 
long interest in the natural phenomena around them. He was very know¬ 
ledgeable in the habits of native animals and much valuable information is 
contained In his privately published autobiographical work. Katanning Pioneer 
(1952). Besides the Naturalists' Club he was a member of the Historical 
Society of W.A. and was one of the most zealous honorary fauna wardens of 
the Fisheries Department. 

J. E. Hammond 

Jesse E. Hammond was perhaps the last survivor of the white residents 
of the State who had a good practical knowledge of the customs of the South- 
West Aborigines, gained through living with them before settlement had ad¬ 
vanced sufficiently to alter their way of life. Much of this data was published 
in his two books, Winjan’s People (1933) and Western Pioneers (1936). He 
was born in Perth on August 7, 1856. and was the grandson of William 
Leeder after whom Leederville was named. He died on February 4. 1940. 
Whilst a member of the Club. Jesse Hammond spoke to Senior and Junior 
meetings about the customs, artifacts and foods of the natives, exhibited 
specimens and assisted at the Club's exhibitions. 

C. G. Jessup 

Christopher George Jessup was born at Northam on December 25. 1881, 
and died at Northam on December 9. 1962. A respected bush naturalist who 
exercised a wide influence in his district. Biography: Northam Advertiser, 
October 19, 1962: 13; W.A. Naturalist, 8, 1963: 193-195 (portrait). 
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A. R. Kierath 

Augustus Robert Kierath was born at Rutherglen, Victoria, on October 
21, 1865. He was in the civil service between 1895 and 1925, and at the time 
of his retirement was clerk in the engineering branch of the Postmaster- 
General's Department. He died at Perth on April 5. 1952. 

Bruce W. Leake 

Born York, W.A., June 11, 1880; died Perth, July 2, 1962. Grazier and 
ornithologist. Biography: H. M. Whittell. Literature of Australian Birds, 
1954: 148; W.A. Naturalist, 8, 1963: 175 (portrait); Emu, 63. 1963: 73; Elders 
Weekly (Perth). August 2. 1962: 1444. 

Lt.-Col. E. A. Le Souef 

Born Melbourne. September 13, 1869; died Margaret River. W.A., Novem¬ 
ber 27, 1937. Educated Carlton College and Melbourne University (Bachelor 
of Veterinary Science). A member of the well-known family of zoologists In 
Victoria, he was veterinary otlicer at the Melbourne Zoo. In 1897 he estab¬ 
lished the South Perth Zoological Gardens and was the director there until 
1932. He was also Interested in military affairs and in 1899 became second 
in command of the Cannington Mounted Rilles. He saw active service in the 
Boer War and In World War 1. serving in the Palestine campaign in the 2nd 
Light Horse Brigade. After retiring from the Zoo he became veterinary ad¬ 
viser to the Agricultural Bank in connection with the Group Settlement 
scheme. Biography: The Cyclopedia of Western Australia, 1. 1912: 402 (port¬ 
rait); Emu, 30. 1931: 262 (portrait); Who’s Who in Australia, 1935 : 285; 
West Australian, November 29, 1937 (portrait); H. M. Whittell. Literature of 
Australian Birds, 1954: 429. 

O. H. Lipfcrt 

Born Poessneck, Saxe Mciningen. Germany. 1865; died Perth. June 3, 
1942. He was the original taxidermist at the W.A. Museum, serving there 
from 1894 to 1941, when he was compelled to cease work through failing eye¬ 
sight. Until the recent re-organization of the Museum displays, under the new 
director, Dr. W. D. L. Ride, he set up virtually the whole of the mounted 
specimens of the natural history collections, familiar to several generations 
of Perth people. His remarkably fine habitat group, birds of the vicinity of 
Perth, the delight of youthful and older visitors to the Bird Gallery, though 
it dates from the early part of the century, Is a creditable forerunner of the 
habitat displays which are such a part of modern museum exhibition work. 
He also laid the foundations of the reserve collections of study skins of 
mammals and birds, and trained the early local collectors (such as J. T. 
Tunney) who worked in the State. Apart from his oflieial museum duties he 
gave aid. in hhs patient conscientious way. to a succession of amateur natural¬ 
ists and shared freely with them his store of practical knowledge of the bush 
and its fauna which they could not learn from books alone. 

Unfortunately he wrote little for publication in zoological journals. 
However, he continued for a time the natural history section in the Sunday 
Times conducted by Col. C. Battye. after the latter’s Illness and death. 

On the first of his three collecting visits to the Abrolhos Islands, in 
November 1894, he had a harrowing experience in being marooned, with a 
Malay companion, for 9 days on a waterless islet in the Easter Group. The 
happening was graphically described In the Murchison Telegraph (Gerald- 
ton), of December 14. 1894. His longest field trip was undertaken at the age 
of 66 years, when he accompanied A. W. Canning’s party in 1930-31 to re¬ 
condition the Canning Stock Route. 

Biography: Emu, 40. 1940: 118 (portrait); 42, 1942: 128; H. M. Whittell, 
Literature of Australian Birds, 1954: 447; Serventy and Whittell, Birds of 
Western Australia, 1962: 42. 

Mrs. M. R. Lukin 

Mrs. Muriel Ross Lukin (nee Dodds) was born at Yass, N.S.W.. on Janu¬ 
ary 3. 1869. She married in 1893 and came to W.A. from Sydney in 1900. She 
died at her home in Roberts Road, Subiaco, in June 1949. She was interested 
in various branches of natural history and when visiting her daughter at 
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Yandll Station, Wiluna, and grand-daughter at Lake Way Station, enthusi¬ 
astically collected the fauna of water holes and of the lake. A member of 
the Council in the early years and hon. treasurer between 1928 and 1930. 

W. H. Mathews 

Wallace Harry Mathews was born at Alberton, South Australia, on Octo¬ 
ber 28, 1881; died at Perth May 21, 1950. He was in the State civil service 
and held the post of District Registrar of Perth. A microscopist and natural 
history photographer. He was noted for his studies on Neuroptera, particu¬ 
larly on the extremely localised lacewing Chasmoptera hutti. In his honour 
Dr. C. Alexander (Massachusetts Agricultural College, Amherst) named after 
him two crane flies from W.A., Macromastix mnthewsi and Ischnothrix 
mathewsi. Papers by him appeared in vols. 1 and 2 of the W.A. Naturalist. 

Hal McKail 

Henry Lancelot Martyn McKail was a descendant of a pioneering family, 
the founder of whom arrived in the Swan River Colony in the Parmelia, June 
1829. Born at Albany on February 15, 1887; died Perth, June 14. 1944. Science 
master at the Perth Boys’ School and Sea Scout Commissioner. Contributed 
many items on marine natural history to Perth newspapers. He wrote Biology, 
the Science of Life (1939), a book for Classes V and VI. illustrated by his 
brother, Angus McKail. and Seamanship (2nd rev. edn.. 1941) containing use¬ 
ful Information on the Swan River and Cockburn Sound. 

L. J. Newman 

Leslie John William Newman was born on February 16. 1878. at Sand- 
ridge, near Port Melbourne, Victoria, where his grandfather, John Garrad 
Newman, had settled in the early 1840s as the first permanent resident. He 
had an instinctive inclination for natural history and after some horticultural 
experience was appointed to the staff of the Burnley School of Agriculture. 
He joined the Department of Agriculture. Perth, in January 1904 as a trav¬ 
elling inspector under the Insect Pests Act. In May 1906 he was transferred 
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L. J. Newman in his office at the old Department of Agriculture, 
St. George’s Terrace, now occupied by Council House. Here the coun¬ 
cil meetings of the Club were held in the early years. 

—Photo “West Australian” 
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to the staff of George Compere, the departmental entomologist, as officer in 
charge of the insectary in the biological control experiments instituted by 
Compere. He became an enthusiastic entomologist and a strong advocate of 
the new technique. In 1918 he was appointed Economic Entomologist and in 
1920 Government Entomologist. His two most successful parasitic introductions 
were for the control of woolly aphis and the green vegetable bug. He was un¬ 
successful in efforts to control the fruit fly by biological methods but intro¬ 
duced from South Africa the sodium sllieofluoride technique as a poison bait. 
Other important Investigations concerned the control of codlin moth, grass¬ 
hoppers and blowflies. 

He was a man of the utmost probity and honesty of purpose. His genial 
and considerate manner masked an unsuspected iron determination for fair 
dealing and doing the right thing whatever the consequences. Thus he fre¬ 
quently brushed with authority and was several times suspended from oflice 
but had to be reinstated, to the discomfiture of various higher officials. 
There are many anecdotes about Mr. Newman and his inflexible behaviour in 
cases where he felt he had no option but to thwart wrongful action. One 
which led to no temporary trouble to himself concerned the demotion of a 
country police sergeant whom he found illegally killing a Bustard. 

He was a sincere churchman and gave many years of devoted service to 
the Claremont Methodist Church. He died suddenly at Claremont from a 
heart attack on December 8, 1938. 

Biography: A. Musgrave, Bibliography of Australian Entomology, 1932: 
238-210; The Western Methodist, December 1938: 8; G. L. Sutton. Western 
Mail, February 9, 1939: 44. 

J. W. Oates 

Jack Wilson Oates. President of the Club in 1939 and 1941, was born at 
Bradford. Yorkshire. England. He died at Perth on August 25. 1952, age 42 
years. Jack Oates, who held the degrees of B.A.. B.Sc.. and B.Ed. of the 
University of Western Australia, was a schoolmaster and among the various 
schools in which he taught in the metropolitan area between 1935 and 1952 
was a lengthy period in charge of the Museum classes (1937-41). Besides his 
association with this Club he was an active member of the Science Teachers’ 
Association, the New Education Fellowship, and the Y.M.C.A. Biography 
W.A. Teachers’ Journal, 42 (8), September 1952: 132. 

C. B. Palmer 

Born October 18. 1893, at Folkestone. Kent. England; died Perth, March 
4, 1961. Agrostologist. Biography: W.A. Naturalist, 8 (1). 1961: 30-32 (port¬ 
rait). 

Mrs. E. H. Pclloe 

Emily Harriet Pelloe was born in St. Kilda. Victoria, in 1877, elder 
daughter of Mr. and Mrs. J. S. Sundercombe. She came to Western Australia 
in 1901. and after her marriage the following year returned to Victoria liv- 
ing at Mildura. On coming back to Western Australia she took up the seri¬ 
ous study of local wildfiowers under the encouragement of Mr. W. B. Alex¬ 
ander. then Keeper of Biology at the W.A. Museum. She published Wild- 
flowers of Western Australia (1921); Floral Glory, Chapter IX in the Western 
Australian Centenary volume. A Story of a Hundred Years (1929); West Aus¬ 
tralian Orchids (1930); as well as numerous articles in newspapers. All were 
illustrated by her own watercolours and sketches. In her paintings she showed 
a very good colour sense and was able to reproduce natural colour? with 
great fidelity. 

Her paintings were bequeathed to the University Women’s College and 
for many years were exhibited at the University Botany Department. With 
the formation of St. Catherine’s College they were transferred to its library. 

About 1925 she inaugurated the “Women’s Interests” section of The West 
Australian and carried this on until her retirement about 1934. She was a 
very keen horsewoman and combined this pursuit with her botanising activi 
ties. She collapsed and died in the bush near Waterman’s Bay on Easter 
Monday, April 15, 1941, when on an outing with a women’s riding club. Her 
husband, Theodore Pelloe, was a bank inspector. 
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H. Tarlton Phillipps 

Herbert Tarlton Phillipps, son of Sir Herbert Phillipps, of Adelaide, was 
born in Adelaide on April 18, 1880. He died at Perth on January 19, 1957. 
He graduated B.Sc. at the University of Adelaide and was working for an 
honours mining course, taking the practical work at Charters Towers in 
Queensland. However, he discontinued this and went on a sheep station in 

N. S.W. He took up work on the land as a career and became ultimately a 
successful orchardist at Balingup. W.A. He retained, however, an active in¬ 
terest in geology and physiography and regularly accompanied Professor E. 
de C. Clarke, of the University of W.A., on field trips. Later he widened his 
interests In natural history and made bush trips with Major H. M. Whittell 
and other Club members, as well as undertaking extensive collecting tours of 
his own. On the latest of these, into central Australia, not long before his 
death, he climbed to the summit of Ayers Rock. He was an accomplished 
photographer, being a member of the Van Raalte Club of Perth. He edited 
and saw through the press after the death of Dr. E. S. Simpson the latter’s 
Minerals of Western Australia (vol. 1, 1948: vol. 2. 1951: vol. 3. 1953: Govern¬ 
ment Printer. Perth). He wrote, jointly with Professors E. de C. Clarke and 
R. T. Prider. two papers on the physiography and geology of the south coast 
of Western Australia (in Journ. Roy. Soc. W.A., 37, 1953 : 59-90 ; 38, 1954: 
1-64). 

O. H. Sargent 

Born at Selly Oak. near Birmingham, England, on December 5, 1880; 
died at York, W.A.. March 4. 1952. Pharmaceutical chemist, noted for his bot¬ 
anical studies at York. Biography: W.A. Naturalist, 4 (2), 1953: 41-45 (port¬ 
rait). 

Henry Steedman 

Born in Scotland, the son of a farmer, and came to Western Australia 
at the age of 21. Died Perth, October 22. 1953, aged 87 years. He was head 
gardener at the South Perth Zoological Gardens and was responsible for the 
laying out and landscaping of the gardens. He was retrenched in the late 
1920s, during the economic depression, and he then devoted himself to col¬ 
lecting native plants and seeds, introducing several little-known species to 
cultivation. He carefully tested seeds for fertility in his home garden, at 25 
Canning Highway. Victoria Park, which was crammed with cultivated native 
flora. Flowers from his plants were regularly exhibited at meetings of the 
Club and of the Royal Society. 

He made two very extensive tours with Ivan Carnaby in 1937 and 1938, 
collecting at Coolgardie, Kalgoorlie, Mt. Ridley. Esperanee, Ilopetoun, Rav- 
ensthorpe, the Barrens. Forrestanla and Lake Grace. Other trips were made 
to Bunbury. Cockleshell Gully, Jurien Bay and Geraldton. 

Eucalyptus steedmanii and Melaleuca steedmanii were named by C. A. 
Gardner from specimens Steedman collected at. respectively. Forrestania in 
1928 and Watheroo in 1926. Acacia steedmanii was named by J. H. Maiden 
and W. F. Blakely from specimens collected by Steedman near Southern 
Cross in August 1922. Blakely and Steedman described some new species col¬ 
lected by the latter: Eucalyptus rhodantha (the rose malice, collected at 
Gunyidi in December 1934), Eucalyptus carnabyi (collected by Steedman and 
Carnaby at Barberton in March 1937). and Eucalyptus chrysantha (from Eyre 
Range). About 1939 Steedman sent to Blakely material of a eucalypt he col¬ 
lected 30 miles south-east of Perth near the Albany road. Blakely considered 
this a new species which he called Eucalyptus rivalis but the name was never 
published. In 1960 L. D. Pryor and L. A. S. Johnson revisited Steedman’s 
exact locality and found two trees on the spot showing the characters of 
rivalis; they have now demonstrated that these are hybrids between the 
jarrah. E. marginata, and bullich, E. megacarpa (Aust. J. Botany, 10 (2), 
1962: 129). 

A common practice of his on bush excursions in the old days, regarded 
as well-intentioned then, but which would now be severely frowned on, was 
to scatter seeds of plants foreign to the area, including Eastern States 
species. Mr Glauert recalled that he used consistently to do this on excursions 
of the early natural history societies to the hills resorts, such as Stathams, 
and the Zig-Zag Railway, but apparently none of these became established. 
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C. H. Stone 

Charles Hawes Alfred Stone was born at Perth on November 22, 1863. 
and died at Fremantle on August 19. 1938. He was a grandson of Alfred 
Hawes Stone, a pioneer of 1829 who held various legal ollices in the govern¬ 
ment. His father was a cousin of Sir Edward Stone. Chief Justice and Lieu¬ 
tenant-Governor. C. H. Stone, at the time he was active In the Club, contri¬ 
buted breezily written weekly articles on apiculture to the Western Mail, 
under the nom-de-plume of “St. One.” and was a frequent correspondent on 
natural history matters with officers of the Club. He lived at Hamilton Hill 
and participated in Club excursions to the lakes and swamps south-east of 
Fremantle. 

W. C. Thomas 

William Charles Thomas was born in England on September 19, 1869. 
and joined the staff there of Millars’ Timber and Trading Co. Ltd. He con¬ 
tinued with the company In Western Australia, excepting for a short break 
with the Perth newspaper, the Morning Herald. In February 1918 he retired 
after completing 50 years’ service with the company, his last office being that 
of Industrial Officer, during which he represented the larger sawmilling in¬ 
terests on industrial matters. He died in Perth on November 29. 1957. 

He wrote verse for the Perth Sunday Times, The West Australian, and 
the Sydney Rydge’s Business Journal, signing his work under “Old 
Bill,” “Bro. Bill,” “W.C.T.,’’ and his full signature “W. C. Thomas.” He 
was secretary of the editorial committee of the Westralia Gift Book (1916), 
of which Professor Walter Murdoch was editor. He published two books of 
verse. Dancing Leaves (1931) and White Man's Work and Other Poems (1940). 
He also wrote articles on forestry and the timber country in Christmas num¬ 
bers of the Western Mail and other periodicals, and a paper, “Outlines of 
the Timber Industry in W.A.,’’ Journal & Proc. W.A. Historical Society, 1 (5). 
1929: 31-56. He served on the council of the Club and was President in 1938. 

A. E. West 

Alfred Ernest Percy West was born in Devonshire. England, on August 
6. 1864. He came as a small boy with his parents and sisters to South Aus¬ 
tralia. where his father was a woolclasser on the River Murray. In Septem¬ 
ber 1903 he came to W.A. He was a keen collector of shells and aboriginal 
artifacts and his extensive collections were displayed in rooms in his large 
house at Helena Street. Guildford. As a member of the staff of a large mer¬ 
cantile firm he travelled extensively over the State and took every oppor¬ 
tunity of adding specimens to his collections. When Dr. D. S. Davidson, of 
the Museum of the University of Pennsylvania, visited the State in 1930 he 
inspected the West ethnological collection and acquired part of it for his 
museum. However, the bulk of the specimens were left to the W.A. Museum, 
whose report for the year ended June 1938 stated: “An extensive collection 
of shells and ethnological objects comprising more than a thousand specimens 
was bequeathed to the Museum by the late Mr. A. E. P. West of Guildford.” 
He died at Guildford on November 15, 1937. 

F. L. Whitlock 

Born Nottingham, England, on June 3, 1860; died Bunbury, W.A., June 
15, 1953. Field ornithologist and entomologist. Biography: Emu, 39, 1940: 279 
(portrait); ibid., 53. 1953: 268 (portrait); H. M. Whittell, Literature of Aus¬ 
tralian Birds, 1954: 765; Serventy and Whittell, Birds of Western Australia 
1962: 43. ' 

Major H. M. Whittell, O.B.E. 

Hubert Massey Whittell. notable worker in Australian ornithology, was 
born at Forest Gate. Essex, England, on March 24. 1883, and after service 
with the British Army in various countries, principally India, settled at 
Bridgetown. Western Australia, in 1926. Died at Nannup on February 7, 1954 
President of the Royal Australasian Ornithologists’ Union, 1941-43. and mem¬ 
ber of the State Fauna Protection Advisory Committee. Biography Whittell 
Literature of Australian Birds, 1954: 769 (with list of bird papers); Emu 54 
1954: 61; portrait, Emu, 43, pi. 12 (p. 168). 
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SUPPLEMENTARY NOTE ON THE INTRODUCED 
TURTLEDOVES IN W.A. 

By ERIC H. SEDGWICK, Harvey. 

Since the result of an enquiry into the distribution of the two 
species of Streptopelia in W.A. was published in 1958 (W. Aust. 
Nat., 6: 92, 109) a relatively small amount of supplementary mat¬ 
erial has come to hand, but much of this is of interest and is now 
set down. 

The following observers will be identified by their initials only: 
Julian Ford (J.F.), Don Reid (D.R.), Eric H. Sedgwick (E.H.S.), 
L. E. Sedgwick (L.E.S.), D. L. Serventy (D.L.S.), G. M. Storr 
(G.M.S.) and S. R. White (S.R.W.). 

Notes on records in new localities and significant confirmations 
of previous records follow. 

BAANDEE. Senegal (S. seneg&lensis): Two noted by G.M.S. on 
Dec. 2, 1959. D.L.S. and G.M.S. noted three birds in a pepper tree, 
Sch nus molle, at a farmhouse one mile west of the town on Aug. 
22, I960. D.L.S. noted one, four miles west of the town, flying east 
on Jan. 18, 1964. 

BRUCE ROCK. Senegal: Several noted by G.M.S. on July 15, 
1958, and four on June 27, 1963. A new locality for this species. 

BUNGULLA. Senegal: On Sept. 2, 1961, D.L.S. and G.M.S. noted 
one bird two miles east of Bungulla. 

BUSSELTON. Indian (S. chlnensis): S.R.W. reports that this 
species is said to have been released in Busselton by Mr G. R. Bun- 
bury in 1929. There are still no recent records of turtledoves in this 
locality. 

CLACKLINE. Senegal: G.M.S. noted one on Dec. 22, 1962. A 
new locality for this species. 

COLLIE. Senegal: E.H.S., who remained in Collie until 1963, 
continued to note doves, but has no reason to suppose that more 
than one or two were present. 

COOKERNUP. Indian: S.R.W. brings to notice a report that 
Indian Turtledoves were released from “Homebush,” the McCallum 
Smith estate at Cookernup, in 1929. 

DALWALLLINU. Senegal: G.M.S. noted four on July 30, 1963. 
A new locality for this species. 


153 




DANGIN. Senegal: G.M.S. noted three on June 27, 1963. 

DARDANUP. Senegal: E.H.S. noted one bird just out of Dar- 
danup on the Ferguson Valley Road on Oct. 3, 1959. Habitat was a 
timbered road through farmland, mainly pasture. A new locality loi 
this species. 

DONGARA. Senegal: G.M.S. noted one on eastern outskirts and 
one on northern outskirts of the town on June 20, 1959; foui in the 
town on April 21, 1960, single birds one and two miles north on Oct. 
30, 1961; one in the town on May 14, 1963, and one a mile east on 
May 25, 1963. E.H.S. observed one bird about one mile east of town 
on Aug. 26, 1961. 

DOODLAKINE. Senegal: Four noted by G.M.S. on Dec. 2, 1959, 
and Doc. 22, 1962. Five noted by D.L.S. on Aug. 27, 1960, and one 
by D.L.S. and G.M.S. on Sept. 3, 1961. 

GARDEN ISLAND. Senegal: G.M.S. noted one only at Perkin 
Point in July 1959. 

Indian: Several noted by G.M.S. in 1959. 

GERALDTON. Senegal: G.M.S. contributes the following notes: 

April 15, 1959. Senegals very common round big wheat bins west 
of town. Also seen on southern outskirts of town and a single bird 
near an isolated house four miles south of town. 

June 20, 1959. One seen one-half mile south of isolated house. 

Sept. 4, 1959, and April 21, 1960. Senegals in town and to three 
miles south. 

August 1, 1961. In town and eight miles north (6 birds), eleven 
miles north (2) and twelve miles north (3). 

Oct. 30, 1961. Several seen from eight miles south to nine miles 
north of town. 

Feb. 18, 1962. Several seen from six miles south to twelve miles 
north. 

Jan. 7, 1963. Several from four miles south to eight miles north. 

May 14, 1963. Several from one to four miles north. 

Nov. 25, 1963. Several in northern outskirts of town and up to 
seven miles north. 

GERALDTON-CARNARVON ROAD. Senegal: E. Lindgren saw 
one bird on August 19, 1964, at the Billabong Service Station, 30 
miles south of the Hamelin Pool turn-off (Tank No. 5, Overlander 
service station). A new locality and the furthest north the species 
has been recorded. 

GINGIN. Senegal: G.M.S. heard calls near the Railway Station 
on Oct. 3, 1959. Mr W. H. Matthews saw three birds at the town 
on Nov. 11, 1963. A new locality for this species. 

GOOSEBERRY HILL (THE KNOLL). Indian: The area has 
been under regular observation by D.L.S. since September 1957; 
occasionally one or two individuals are seen; a new locality for the 
species. The Senegal was never recorded during this period. 

GREENMOUNT. Senegal: Noted by G.M.S. on Dec. 2, 1959. A 
new locality for this species. 
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GREENOUGH. Senegal: G.M.S. noted two birds four miles north 
of town and one bird two miles south of town on April 25, 1960; two 
birds five miles north of town on Feb. 18, 1962; one in the town on 
Nov. 4, 1962, and one eleven miles south of it on May 25, 1963. A 
new locality for this species. 

HARVEY. Senegal: E.H.S. observed single birds on the town- 
site during late 1962 and early 1963. There was no evidence of more 
than one or two birds until May 24, 1963. Three were present until 
May 26 when four were seen. On May 27, five were seen. 

Indian: Observed by S.R.W. at Agricultural School during 1956. 
A new locality for the species. 

HINES HILL. Senegal: G.M.S. saw one in the town, two a mile 
west and one three miles west on Sept. 3, 1961. 

HOVEA. Indian: Seven birds noted by G.M.S. on Aug. 14, 1959. 
A new locality for this species. 

KALGOORLIE. Senegal and Indian: 

G.M.S. reports: “Aug. 15, 1959. Eleven Senegal Doves in the vic¬ 
inity of the hospital and another four north of the shopping centre 
at Lamingtcn. Two Indian doves with Senegals north of Lamington 
and another two at the Railway Station. I searched much of Kal- 
goorlie and Boulder on foot this day.” An Indian Dove was seen by 
G.M.S. in the west end of Hannan Street on December 5, 1962. On 
June 28, 1963, G.M.S. saw a Senegal Dove flying into a date palm 
in a park with a twig in its bill. 

D.R. reports: Mar. 24, 1960. “At present I feel that the dove 
stronghold is Lamington, i.e. north of the railway in Kalgoorlie. 
Occasional birds of both species can be seen elsewhere in Kalgoorlie 
and Boulder, but they are definitely most evident in the first men¬ 
tioned area .... As to their greater concentration in Lamington, I 
feel that it is mainly a function of vegetation. In general Lamington 
has more and bigger gardens, and many more trees than the rest of 
Kalgoorlie-Boulder. They appear to feed largely with the local poul¬ 
try and cage birds and these are fairly uniformly scattered, so I tend 
to look for some other factor than food supplies.” 

D.L.S. and G.M.S. reported one Indian Turtledove on September 
3, 1961 (Lamington). 

KATANNING. Senegal: Noted several times by E.H.S. and 
L.E.S. on Sept. 25 and 26, 1960. The species now appears to be well 
established. L.E.S. residing in this town for the preceding four 
months had not encountered the Indian Turtledove. 

KONNONGORRING. Senegal: G.M.S. saw two on August 14, 
1961. A new locality for this species. 

LIVESEY. Senegal: On Aug. 13, 1960, D.L.S. noted one bird 
one mile east and one bird eight miles east of Livesey. A new 
locality for this species. 

MECKERING. Senegal: G.M.S. reports five Senegal Doves on 
Aug. 16 and one bird on Dec. 2, 1950, and one on Dec. 5, 1962. D.L.S. 
observed two birds in display flight one mile east of the town on 
Aug. 13, 1960. 
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MERREDIN. Senegal: G.M.S. noted many Senegal Doves, both 
in the railway yards and in residential areas, on June 15, 1959. On 
Aug. 16, 1959, on Dec. 2, 1959, and on June 27, 1963, again noted 
Senegal Doves. D.L.S. recorded cne bird one mile west of the town 
on Aug. 27, 1960. 

MIDDLE SWAN. Senegal: G.M.S. noted two Senegal Doves on 
Oct. 3, 1959. 

MILLENDON. Senegal: G.M.S. noted this species on April 15 
and Oct. 3, 1959. 

NORTHAM. Senegal: G.M.S. noted five birds at East Northam 
on Aug. 16, 1959. 

PARKERVILLE. Indian: One bird observed by G.M.S. on Aug. 
14, 1959. 

PINJARRA. Indian: S.R.W. reports at least two near the hotel. 
The first specific record for this locality. 

PITHARA. Senegal: G.M.S. noted one on Aug. 14, 1961. A new 
locality for the species. 

QUAIRADING. Senegal: G.M.S. noted one on June 27, 1963. 

ROCKINGHAM. Senegal: G.M.S. noted Senegal Doves on Oct. 
25, 1959, and E.H.S. noted two birds near the National Fitness Camp 
at Point Peron on July 24, 1960. 

SOUTHERN CROSS. Senegal: On Jan. 25, 1964, D.L.S. ob¬ 
served one bird cne mile east of Southern Cross. A new locality for 
this species. 

SIONEVILLE. Indian: G.M.S. noted three Indian Turtledoves 
on Aug. 14, 1959. A new locality for this species. 

TAMM IN. Senegal: G.M.S. noted five Senegal Turtledoves on 
Aug. 16, 1959, and two on Dec. 22, 1962, two miles east of the town. 
D.L.S. and G.M.S. noted one bird in the town and four two miles 
west of it on Sept. 3, 1961. 

TOODYAY. Senegal: G.M.S. noted one Senegal Turtledove at 
Key Farm, three miles south of Toodyay, on Sept. 19, 1959, five in 
the town on April 9, 1960, and one bird three miles north of the 
town on August 1, 1961. 

VIC TORIA PARK. Turtledove (sp.): Mr. Harry Turner states 
in lift., “There were doves in the Victoria Park area prior to the 
first World War.” 

WALKAWAY. Senegal: J.F. reports two Senegal Turtledoves in 
a harvested wheat paddock. A new locality for this species. 

WANNEROO. Senegal: Mr. Harry Turner states in lift.: “Since 
about 1956 I have owned a property in the Wanneroo district where 
I now have 133 acres with a lake frontage which I keep as a sanc¬ 
tuary lor wild birds. Up till about four years ago Bronzewing Pigeons 
were plentiful and I have seen as many cis seven together. Since then 
the doves have moved in and the Bronzewings moved out. . . . Now 
they are very common in the bush at Wanneroo, both the Indian 
and the Senegal species, but the latter in the great majority.” 
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WINCHESTER. Senegal: G.M.S. noted two Senegal Turtledoves 
at a farmhouse three miles south of Winchester on April 15, 1959, 
and cne at the same place on Nov. 5, 1962. 

WOOLUNDRA. Senegal: Two noted by G.M.S. on Dec. 22, 1962. 

SUMMARY 

Recent records leave an impression that, especially in the Wheat- 
belt, more Senegal Doves are being observed away from towns. More 
locality records are reported for both species. 

ADDITIONAL OBSERVATIONS ON THE LIFE 
HISTORY OF THE MOUNTAIN DEVIL, 
MOLOCH HORRlDUS, IN CAPTIVITY 

By C. C. SPORN, Mandurah. 

In earlier numbers of this journal ( W. Aust. Nat ., 5, 1955: 1; 
6, 1958: 136) I gave accounts of the observations of my wife and 
myself on Mountain Devils (Moloch horridus) which we reared in 
captivity. Since the second article we have had further successes 
in the breeding of the young lizards, particulars of which may be 
placed on record. I am also providing additional data on various 
other aspects of the life history of the species gathered since my 
last publication. 

BREEDING HISTORIES 

There was a lean period between the years 1958 and 1963’ when 
only one rather deformed little lizard emerged from a batch of 
eggs laid by a daughter of our old female “Florence/' It lived only 
a few months and made scarcely any growth during that time. Of 
the remaining eggs five were addled and the sixth contained a 
ha’f-formed embryo. This we ascertained by digging out the burrow 
afterwards. 

On November 2, 1962, “Deidre,” a 4i-year-old granddaughter of 
“Florence,” burrowed for the second time and on March 19, 1963, 
six young lizards scratched their way out from the burrow. This 
gave an incubation period of 132 days, the longest yet recorded. 
Five of these lizards have survived and have shown a somewhat 
greater rate of growth than that given in the table in my second 
article. This may, perhaps, be due to a more abundant food supply. 

On October 22, 1963, “Florence’s” daughter, “Judy,” then 9i 
years old, began excavating her sixth annual burrow and the next 
day “Deidre” also began operations. The egg-laying, filling in, etc., 
was finished off by both lizards by October 25. When “Deidre” 
began work she jumped “Judy’s” claim and both were digging in the 
same hole. I started a little excavation a foot or two away from 
“Judy’s” burrow and introduced “Deidre” to it. She was quite satis¬ 
fied with this and carried on with the new tunnel, an awkward 
situation thus being averted. Two months later “Deidre” burrowed 
again and laid a second lot of eggs (number unknown) on December 
29. This is the only instance I have known of a double clutch in 
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these lizards and it must be very unusual. “Deidre” was in very 
poor condition for weeks after this. 

On February 28, 1964, 126 days later, “Judy’s" offspring, nine 
of them, emerged from their burrow, a very lively lot of youngsters. 
I had the good fortune of seeing them while three were still at the 
mouth of the cavity. Apparently they scratch their way to the sur¬ 
face during the night and come out early in the morning. Neither 
of “Deidre’s” clutches came to anything; possibly they were infertile. 

AGE AT FIRST BREEDING 

One of our female lizards mated when she was a month or two 
over 3 years of age and laid her eggs early the following November, 
which would make her 31 years at burrowing time. The male mated 
for the first time when he first turned 3 years. The other female 
was 4 years old when she first mated. 

In December 1962 someone gave us a young female which I 
estimated at the time, judging by her appearance and size to be 3-f- 
years. On December 14 she laid four eggs. These were deposited on 
the ground as the lizard in question had been captured only a few 
days before being passed on to us. 

I am inclined to believe that Molochs, both male and female, 
under normal conditions become sexually mature when 3 years old, 
although they do not reach their full size until several years later. 

EGG-LAYING DATES 

I have recorded the following dates of egg-laying among our 
captive Molochs: 

1953. November 29 (“Florence”). 

1954. November 14 (“Florence”). 

1957. November 19 (“Deidre’s” mother). 

1958. November 13 (“Judy”), December 9 (“Deidre’s” mother). 

1959. October 16 (“Judy”). 

1960. October 31 (“Judy”). 

1961. November 2 (“Judy”), November 5 (“Deidre”). 

1962. October 23 (“Judy”), November 3 (“Deidre”). 

1963. October 25 (“Judy” and “Deidre”), December 29 (“Deidre’s” 
second clutch). 

SUMMARY OF INCUBATION PERIODS 

From data published in this and the two preceding articles the 
following incubation periods have been recorded by us: 90 days, 
between 98 and 100 days, 126 days, 128 days, and 132 days. The 
mean of this sample of five observations is 115 days. 

GROWTH RATES 

In my second article (ibid, p. 137) I tabulated the growth 
rates of a male and female offspring of “Florence” from the period 
of hatching until they were four years of age. The following table 
gives their lengths at successive yearly intervals over a period of 
years: 
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Date 

Age 

Female, “Judy” 

Male, “Punch” 

Feb. 1956 

2 years 

14.0 c.m. 

13.5 c.m. 

„ 1957 

3 „ 

16.1 „ 

15.0 „ 

., 1958 

4 

17.2 „ 

15.7 

„ 1959 

5 „ 

17.9 „ 

15.8 „ 

„ 1960 

6 „ 

(no records) 


1961 

7 „ 

18.3 „ 

16.2 „ 

(full grown) 

„ 1962 

8 „ 

18.8 „ 

(full grown) 

Died Aug., 
1962 


These measurements are only approximate as they were taken 
with an ordinary ruler but they are somewhere near the mark. 

The female “Deidre,” hatched in late February 1958, measured 
at 1 year, 11.7 cm.; at 2 years, 15.2 cm.; at 3 years, 16.4 cm.; at 4 
years, 17.0 cm.; and at 5 years, 17.3 cm. She made more rapid 
growth than “Judy” during the first two years but slowed down 
later on. 

There is some variation in the physical characteristics of these 
animals, some are shorter and more thickset than others. And there 
is, naturally, some variation in size of individuals of the same brood. 
The five young ones that survived of the six hatched on March 19, 
1963, reached the following lengths at one year of age: 12.0, 12.1, 
12.4, 12.6 and 13.0 cm. Owing to their late hatching they did not 
before the winter grow as fast as their mother “Deidre” had done, 
but during the spring and summer when the ants were very plentiful 
they grew rapidly. 

LONGEVITY 

Our data are not sufficiently extensive to provide definite evi¬ 
dence as to how long Molochs live but we feel that it could be in 
the vicinity of 20 years or so. The old female “Florence” died early 
in August 1964, and as we acquired her as a nearly fully-grown 
lizard in October 1951 she must have been near that age when she 
died. (In the previous section it was indicated that female Molochs 
do not attain their full size until about 8 years of age.) She had 
slowed up in her activities considerably in latter years and shed her 
skin only every second year or so. She last bred in 1954. 

NOTES ON MATING BEHAVIOUR 

These lizards become sexually active and mate in the late 
summer and during the warm days of early autumn, from late 
March to late April. 

When sexually excited the male runs around very actively and 
bobs his head up and down very rapidly. The female appears to flat¬ 
ten herself on the ground at the same time, giving a series of rapid 
taps on the ground with one of her forefeet. It rather reminds one 
of the way a wrestler taps the mat with his hand when he is being 
subjected to a painful hold, but with the lizard this motion is much 
more rapid. 
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THE RED-BROWED FINCH, AEGINTHA 
TEMPORALIS, IN WESTERN AUSTRALIA 

By JOHN DELL, Kalamunda. 

SUMMARY 

The introduction of the Red-browed Finch (Aegintha temporalis I.atham) 
into Western Australia Is reported and discussed. The species has been pre¬ 
sent for at least four years in orchard clearings in Darling Range gullies 
west of Mundaring Weir. The two flocks, a mile apart, are separated by a 
jarrah forested ridge. One flock had a maximum of 30 birds, the other 200. 
but lluctuations occurred. The habitat Includes orchard land, heavily vege¬ 
tated creeks and paper bark swamps. The small seeds of Introduced grasses, 
chiefly Poa annua and Digitaria sanguinalis, are the main items of diet. 
Twelve nests were observed and -18 young reared between July 1963 and 
February 1964. Nests were built during July. August. October. December 
and February. Clutches all consisted of four eggs or young. Nest materials 
included leaves and stalks of food plants, and white feathers. Some com¬ 
parisons with the Red-cared Fire-tall and possible competition with other 
native species are discussed. 

INTRODUCTION 

Recent observations and the positive identification of a speci¬ 
men obtained on August 7, 1963, have confirmed the presence of 
breeding flocks of the Red-browed Finch (Aegintha temporalis 
Latham) in Western Australia. At present they are confined to 
orchard clearings situated in valleys in the Jarrah forest between 
Bickley and Mundaring Weir, within 20 miles of Perth. My first ob¬ 
servations were made at my home, an isolated orchard on the Mun¬ 
daring Weir Road three miles west of Mundaring Weir. Flocks were 
later observed in Hackett's Gully (east of Bickley and about a mile 
south-west of my home). 

In Eastern Australia this species is known as Temporal Finch, 
Redbill, Waxbill, Sydney Waxbill and Redhead. It is interesting to 
note, then, that some of the settlers in the Darling Range, although 
not knowing the specific identity of the bird, called it “Redhead,” 
presumably an allusion to the prominent red superciliary stripe. 

The natural range in Australia of this finch extends from Cook- 
town, Queensland, through eastern New South Wales to Victoria 
and the Mount Lofty Range in South Australia. It can be assumed 
that its presence in Western Australia is due to introductions as 
aviary birds and the subsequent release or escape of sufficient birds 
to breed successfully in their new environment. 

STATUS OF THE DARLING RANGE POPULATION 
Unfortunately many of my first observations took place without 
realising the identity of the birds, they being thought to be flocks 
of immature Red-eared Fire-tails (Zonaeginthus oculatus) which are 
present in the same localities. This initial failure to realise the 
actual species arose from inexperience with plumage changes in 
Z. oculatus, which, in this area, is present in only a few of the 
gullies to the west of Mundaring Weir. 

I cannot state when the birds first appeared, but, judging from 
the decaying nests in Hackett’s Gully, I feel that they have been 
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present for a minimum of four years. My first records, of October 
1962, indicate that they were then fairly common at my home. 

It was not possible to count the finches accurately owing to 
their continual flocking and then scattering. I estimated that the 
total of the two flocks was 230 individuals. 

I have listed the status and fluctuations in more detail under 
the two flocks; the flock at my home I have termed the Home 
Flock and the other the Hackett’s Gully Flock. 

(a) Home Flock 

A fair estimate for the birds of this flock between June and 
October 1963 was between 20 and 30 individuals. This, however, was 
the period of peak numbers of this flock, and later numbers fluctu¬ 
ated. 

About mid-November the number of finches diminished sud¬ 
denly, probably only a group of three birds remaining. I do not 
know what happened to the birds and if they moved I cannot say 
in which direction. Numbers were increased by a dozen or so birds 
during mid-December 1963. These arrivals did not apparently come 
into close contact with the three already present. At the time of 
writing (June 1964) the population has diminished again, there now 
being two groups, one of four individuals and the other of three, 
probably the same three that remained during the November/ 
December decline. 

It is possible that high mortality and predation may contribute 
to these fluctuations. The peaks may occur when surviving birds 
have reared young. Domestic cats gone wild are probably the worst 
predators, especially as the finches are relatively easy prey while 
feeding on the ground. Goshawks (Accipiter fasciatus) have been 
seen to prey on the finches particularly when they are feeding some 
distance from cover. The Goshawk swoops low across the ground 
and pounces before the finches have time to take flight. On one 
occasion a feeding Goshawk was flushed from the ground. The 
feathers scattered there were easily identifiable as belonging to the 
finches. As I moved away from the feathers, several finches flew up 
and dived for cover. They had been crouched among the grass. 

(b) Hackett’s Gully Flock 

The number of finches in Hackett’s Gully is much more diffi¬ 
cult to estimate, but the local comment of “hundreds,” although ex¬ 
aggerated, serves to illustrate that they are both common and con¬ 
spicuous. I doubt whether there were more than 150 birds prior to 
(he breeding of spring 1963. The number gradually increased 
throughout the nesting period and the maximum occurred during 
January and February 1964. I do not think there were more than 
200 birds at this peak period. 

The number of birds did not remain constant; initially there 
seemed to be a reduction in individuals when the eggs were in the 
nests. There was no apparent reduction, however, while eggs were 
present during December and January. At all times birds were 
greatly in excess of the numbers breeding. 
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I did not visit this flock during April 1964. On May 8 when I 
counted the birds for the first positive count I realised that, where 
there had previously been perhaps 200, there were only thirteen. By 
mid-May numbers increased to nearly the former figure. I think 
that this dramatic decrease was due to a temporary shortage of food, 
the birds being forced to wander until the supply became plentiful 
again. 

Whether there is any movement or contact between the two 
flocks is not known. The two flocks could reasonably be expected to 
have had a common origin being separated by a mile wide ridge 
heavily forested with Jarrah and Marri. 

The only known sighting outside the two localities was made at 
“Wood St. Mars,” the Bickley residence of Mr. W. H. Loaring. He 
saw a pair feeding on grasses among garden shrubs on one occasion 
in October 1963. This observation, on the eastern side of the main 
Piesse Brook Valley, was about half a mile west of the Hackett’s 
Gully flock. Piesse Brook here is nearly all taken up with orchards, 
and although there are plenty of food plants I do not think there is 
sufficient cover for nesting and retreat, particularly along the creek. 

HABITAT 

The finches have only been seen near or travelling to and from 
their feeding grounds on cultivated land. These areas are never more 
than several hundred feet from more or less native vegetation on the 
fringes of swampy or heavily vegetated creeks. When disturbed the 
birds usually take refuge in dense vegetation along the creeks or in 
citrus trees in the orchards. Occasionally they will seek the nearest 
tree, post or wire fence. In Hackett’s Gully ten or so birds may be 
seen arranged along the overhead irrigation pipes. 

At my home the birds wander throughout an area of thirty 
acres, mostly grass or orchard land intersected with swamps of 
Paper Bark ( Melaleuca parviflora Lindley) and creeks lined with 
Swamp Peppermint (Agonis llnearifolia (D.C.) Schau.). Blackbutt 
(Eucalyptus patens Benth.) and Marri with some Jarrah are the 
common trees although they are now in groves and along the 
swamp fringes with clearings in between. The swamps are the 
sources of the creek which drains north to the Helena River. 

In Hackett’s Gully the main creek runs to the north-west and 
eventually joins Piesse Brook. There is less native vegetation along 
the creek as clearing is more extensive. Melaleuca parviflora is 
absent and there are very few Eucalypts in the area inhabited by 
the finches. The finches are largely confined to the land on either 
side of the creek on one property. This section of creek is some 400 
yards long and the strip of uncleared land is between 10 and 20 
yards in width. The creek flows through an open man-made ditch. 

The creek vegetation of both localities is essentially similar 
and very dense, being re-growth resulting from clearing and burn¬ 
ing. The major part of the vegetation includes Agonis lineurifolio , 
bracken fern, Acacia scrub, Mirbelia dilatata R.Br., swamp sedge 
(Lepidospermum tetraquetrum Nees), all largely intertwined with 
Native Dodder ( Cassytha racemosa Nees). 
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FLOCKING AND HABITS 

The birds form loose flocks of up to 30 individuals especially 
when feeding. They may then disperse to unite again at another 
feeding spot. On May 28, 1963, I recorded: “At my approach they 
fly up from their feeding ground and shelter in adjoining citrus 
trees. There they keep up a continual series of chattering cries. 
The ones I could see nearest to me moved in an unusual jerky bow¬ 
ing movement on the twigs as they uttered their peculiar calls.” 
These call notes were probably a result of my intrusion and were 
possibly intra-flock warning communications. In any case this chat¬ 
tering was only heard during May/June 1963 when flocking was 
most persistent. Whenever I moved closer to the birds in the trees 
they took flight, the birds in the adjoining trees doing likewise, all 
flying individually to another feeding ground. 

The usual call notes are monosyllabic and are uttered while 
feeding on the ground, perched, or in flight. This call is very simi¬ 
lar to one of the calls of the Brown Thornhill (Acanthiza pusilla) 
and could be mistaken for it. 

FEEDING AND FOOD PLANTS 

Seeds of introduced grasses constitute the main food, although 
I have occasionally seen the finches apparently taking food from 
among Acacia scrub when they had been flushed there from their 
usual feeding place. 

Summer or Crab Grass (Digitaria sanguinalis (L.) Scop.), a 
vigorous annual, seeding from December through to the autumn is 
the chief food grass during this season. After the Digitaria has died 
down the finches still gather to feed from the dry seed heads or 
from the seeds spilt on the ground. Winter Grass (Poa annua L.) 
is also common throughout the orchards and is the major food 
plant during winter and early spring. Less common grasses which 
seed and are eaten during the spring and early summer include 
Briza minor L., B . maxima L., and Aim elegans Willd. 

The flowering heads of annual Veld Grass (Ehrharta longiflora 
Sm.) may also be a minor item of diet. On October 2, 1963, I saw a 
pair of finches in a rose bush. They were pecking at and apparently 
feeding on this grass. One bird tugged at and eventually bit off the 
head of one stalk and sat bobbing up and down with the grass 
trailing from its beak. The other bird took little notice and they 
soon departed to some Poa annua where they commenced feeding 
from the ground. 

All of the food plants have very small seeds; a factor which 
should be kept in mind when considering the possibility of the 
finches becoming a pest. The dimensions of commercial grains are 
much greater than those of their principal food plants, viz.: 

Poa annua . 1.7-2.0 mm. (2.0-2.5 mm. including husk) 

Aira elegans 1.0 mm. (1.2-1.6 mm. including husk) 

Digitaria sanguinalis 2.5 mm. (3.0-3.5 mm. including husk) 

It is probable that the seed is eaten both in the husk and as 
grain after it has fallen to the ground. Commonly the finches may 
be seen hopping from tuft to tuft of Poa annua, feeding on the 
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fallen seed. Poa annua, at least, is eaten at various stages of de¬ 
velopment, from flowering to the fully ripe grain. 

A native sedge, Lepidospcrmum tetraquetrum , was first ob¬ 
served as a food p’ant during February 1964. Three birds were seen 
feeding from seed heads amongst thick swamp jungle. This was 
the first occasion that I had seen the finches feeding while perched, 
they being carefully balanced on the swaying stalks. At all other 
times they were feeding from the ground. The Red-eared Fire-tail 
usually, but not always, seeks an elevated position for feeding. It 
was observed by Immelmann ( W.A . Nat.. 7: 145) to feed on the 
seeds of Lepidospermum an gust a turn R.Br. and Casiuir.na. L. an- 
gustatum is absent from the areas where the Red-browed Finch is 
present, and in these areas the Red-eared Fire-tail may feed on 
the seeds of L. tetraquetrum. Species of Briza are the only intro¬ 
duced grasses eaten by both finches. 

NESTING 

(a) The Home Flock 

The first indication of nesting was April 5, 1963, when, at noon, 
I saw a bird alight on a garden lantana and then fly across to an 
empty poultry laying cage where where there were numerous feath¬ 
ers. After some hesitation over selection, the bird grappled with a 
white feather until it was firmly fixed in its beak. It then flew 
towards the creek. Although I made a search I was unable to find 
any nest or sign of nest-building. 

Further evidence was obtained on July 4 when a single bird 
was seen calling as it flew into a tall pine tree carrying a long piece 
of grass. It flew from branch to branch to a considerable height 
(40 ft.) until it dropped the grass across a twig. The bird then de¬ 
parted in the direction of another calling bird. Such behaviour takes 
place during pre-nesting courtship of the Red-eared Fire-tail, 
although in this species the male usually performs various bowing 
plays in the presence of the female before abandoning the grass. I 
have only seen the Fire-tail perform during January and February. 

On August 5, 1963, three birds were flying north along the creek, 
whereupon they alighted 20 ft. from the ground on a dead Banksia. 
One bird was carrying a trailing piece of grass which it carefully 
arranged over a limb. When a New Holland Honeyeater (Phylidony- 
rxs novae-hoUandiaej approached aggressively the finches hurriedly 
departed leaving the piece of grass. 

The first discovery of a nest of this flock was on August 14, 
1963. I was watching a flock of some half dozen finches feeding on 
Poa annua , when one bird separated, collected a white feather and 
flew across a cleared area perching twice en route. The distance of 
flight was more than 130 yards. After searching among the scrub 
I found a nest that had recently been commenced. Flimsily made 
with leaves of Digit aria, a strip of Agonis lineari folia bark, and 
the feather, the nest was placed six feet from ground level among 
Cassytha creepers. The birds were not seen to visit the nest again, 
which after a few days was destroyed by the heavy rains. 

No more nesting activity was noticed until November 6, 1963, 
when a pair of birds were seen taking feathers to a swampy jungle 


164 


of Lepidospermum, Agonis, Banksia and Melaleuca parviflora, ex¬ 
tremely thick from three years’ regrowth after a fire. Once again 
no nest was found, but, judging from the number of feathers they 
were seen carrying, I am sure nest-building, not courtship, was in 
progress. 

On December 26, 1963, I discovered the nests of the three 
birds that had remained during November. The three nests were 
situated 22 ft. from the ground in a Melaleuca parviflora growing 
among Acacia and blackboy (Xanthorrhoea) scrub about 25 ft. 
from the creek and 20 ft. from the boundary of a scrub-covered 
paddock. They were 3 ft. apart, placed in the thickly foliaged twigs 
of the topmost branches of the tree. One, obviously of recent con¬ 
struction, contained four eggs. The nest was 5i in. high and 9 in. 
long, including the 2i in. spout. The second nest, an older one, con¬ 
tained a quantity of finch droppings. A large tree cricket, Gryllac- 
ris mat'moriceps Tepp., was present in the nest. This nest was 
smal'er, 6 in. long and 4 in. high. The third nest, an old disused one, 
had no spout, no lining and had an accumulation of droppings. 

On December 29, 1963, when I revisited the nests the eggs had 
been abandoned, no doubt due to my intrusions, as the sitting bird 
had been flushed on my earlier visit. 

No successful nesting was observed in the Home Flock during 
1963. I have not seen young being fed by adults of this flock, but I 
think that some young were reared. 

(b) Ilaekett’s Gully Flock 

I did not investigate the Hackett’s Gully flock until July 27, 
1963, when I received a report of dozens of nests along the creek. 
As I had not previously visited this locality, it was not until this 
report that I began to doubt the identity of the birds there. I had 
occasionally been given reports of Red-eared Fire-tails there and had 
even been given a damaged nest supposedly belonging to the Fire- 
tail that had been blown from an apple tree during strong winds 
in March 1963. 

On my first visit I counted 24 nests, 16 of which were in the 
spiny Mirbeliu dilatata and eight in Agonis linearifolia. Although 
one-third of the original nests were in Agonis , this shrub does not 
appear to be favoured as a nesting site and may only have been 
used because every MirbeVa of suitable bushiness was already occu¬ 
pied, except for one or two scraggly ones which were used at a 
later date. 

TABLE 1.—POSITIONS OF ALL NESTS IN HACKETT'S GULLY. 

Situation 

Mirbelia Agonis 

dilatata linearifolia 

. 11 8 

.... 14 0 

25 8 

13 ft. 12 ft. 

4 ft. 6 ft. 

.... 8 ft. 9 ft. 


Old nests 

Nests in use . 

Total r.csts . 

Maximum height above ground 
Minimum height above ground 
Average height above ground 
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Nine new nests were constructed between August 1963 and 
February 1964. By February 20 I had observed 33 nests including 
the disused ones. All these are summarised in Table 1. 

Variations in height above ground were due to the various 
heights of the individual bushes, the nests being placed in the 
thickest foliage towards the tops of the bushes. 

Of the five nests in use on July 27, 1963, two contained eggs 
and the remaining three were nearing completion. These were fin¬ 
ished by August 2. A week later, August 9, when I again visited 
the nests the first two had young and the other three were being 
brooded. With the exception of one nesting pair the other four 
pairs of birds successfully raised their broods. On August 23, the 
unsuccessful nest contained dead chicks infested with blowfly mag¬ 
gots (Calliphorinae). The species was not identified, the maggots 
dying before pupation. 

No new nesting activity was recorded for September. In Octo¬ 
ber there was a fresh spate of nesting with eight new nests being 
constructed and broods successfully raised in seven. Eggs were laid 
in the various nests between October 15 and 25. The nest that did 
not raise a brood contained an exceptionally large tree cricket 
(Gryllacris niarmoriceps), the same species that was present in a 
nest of the Home Flock. The nest contained three eggs and I feel 
that desertion arose from the presence of this formidable insect. 
This cricket, a nocturnal one, is common under the bark of Marri 
trees and has been observed on occasion in nests of the Yellow- 
tailed Thornhill (Acanthiza chrysorrhoa). 

Another nest contained eggs on December 26, 1963', and once 
again nesting was successful. 

The latest nest was reported to me on February 15, 1964. This 
nest was in an isolated Mirbelia dilatata 15 yards from a house 
and 60 yards from the creek. I investigated the nest on February 
18 and, although it seemed complete, there were no eggs. Three 
eggs were present on February 21, and four on February 22. 
Brooding apparently commenced immediately. A report on March 7 
indicated that the first egg hatched that morning -an incubation 
period of 14 days. Cayley (Australian Finches) gives 13 days as 
the incubation period in captivity. The young left the nest on March 
22 a fledgling period of 15 days—and did not return. 

Of a total of fourteen nests investigated, all contained either a 
clutch of four eggs or four chicks. The twelve broods successfully 
reared increased the population by 48 individuals, approximately 
one-quarter increase in one year assuming that the population 
estimate of 150 in July 1963 was approximately correct. 

COMPARISONS OF THE BREEDING FLOCKS 

Both flocks have a prolonged breeding season, from July to at 
least March, and possibly throughout the year. Table 2 briefly sum¬ 
marises nesting activity between July 1963 and March 1964. 

In Hackett’s Gully all nests were placed in either Agonis 
linearifolia or Mirbelia dilatata at heights varying from 4 to 12 ft. 
Nests of the Home Flock were placed in Melaleuca parviflora at a 
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TABLE 2.- COMPARISONS OF THE NESTING DATES OF THE TWO 
FLOCKS, 1963-1964. 


Home Flock Hackett’s Gully Flock 


July 4: 

Nest material gathered 

July 27: 

2 nests with eggs; 

3 under construction 

Aug. 5. 14: 

Nest material gathered 

Aug. 2: 

2 nests with young; 

3 being brooded 

Sep.: 

No nesting activity 
recorded 

Sep.: 

No nesting activity 
recorded 

Oct.: 

No nesting activity 
recorded 

Oct. 1C-25: 

8 nests with eggs 

Nov. 6, 10: 

Lining material 
gathered 

Nov.: 

Young in above nests 

Dec. 26: 

Nests with eggs 

Dec. 26: 

Nest with eggs 

Jan.: 

No nesting activity 
recorded 

Jan. : 

Young in above nest 

Feb.: 

No nesting activity 
recorded 

Feb. 20: 

Eggs laid in nest 


height of 22 ft. It should be stressed that Melaleuca is absent in 
Hackett’s Gully, as also are other trees of similar height. 


NEST CONSTRUCTION 

Nests of both flocks were composed largely of the leaves, 
stalks, and flower and seed stems of several of the food plants. 
Digitaria sanguinalis, a long stemmed plant, usually constitutes 
the bulk of the nest material. The spouts of the October-constructed 
nests were lined with flowering stalks of Aira elegans. The per¬ 
ennial herb, Opercular.a vaginata Labill. is the only native plant 
used considerably and then only by the Home Flock. Nests are 
usually lined with white fowl feathers if available. Birds of the 
Home Flock have always had a ready supply, but birds in Hackett’s 
Gully have not always been so fortunate. Domestic poultry was 
not introduced there until August 1963. Earlier nests had either no 
lining or a scanty furnishing of Aira elegant flower stalks. Banksia 
or Macrozamia wool was not used. With the introduction of poultry 
to Hackett’s Gully in August it was interesting to observe how 
rapidly the birds of nearly completed nests took advantage of an 
unlimited supply of lining material. The fowl shed was about 50 
yards from the nearest nests and 200 yards from the furthest. 
Apparently birds would not travel for more than 170 yards with 
feathers and so the three nests beyond this distance were unlined. 

Only white feathers were available in Hackett’s Gully, but the 
Home Flock had the choice of white or black in unlimited num¬ 
bers. White was invariably chosen. On one occasion in Hackett’s 
Gully two nests did contain brownish grey feathers from an un¬ 
known source. 

RELATIONS WITH OTHER SPECIES 

Since I have been observing the finches I have recorded the 
following birds as permanent residents in the same habitat: Spotted 
Scrub Wren (Sericornis maculatus), Banded Blue Wren (Malurus 
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splendensjj Red-winged Wren (M. elegcins), New Holland Honey- 
eater (Phylidonyris novae-hollandiae), Brown Thornhill (Acanthiza 
pusilhi), Yellow-tailed Thornhill (A. chrysorrhoa), Silvereye (Zos - 
terops gouldi) and Grey Fantail (Rhipidura fuliginosa). Other 
species, nomadic or migratory, include: Elegant Parrot (Neophema 
elegans ), Golden Bronze Cuckoo (Chrysococcyx luridus), Pallid 
Cuckoo (Cuculus pallidus), Western Warbler (Gerygone fuscu) and 
Western Thornhill f Acanthiza inornata). The first group of permanent 
residents are of supreme importance in any discussion regarding 
displacement through competition of available food supply, nesting 
territory, nest situations and supply of nest material. From the 
discussion on feeding it has been emphasised that introduced 
grasses are eaten and only those with small seeds. Apart from the 
Elegant Parrot, no other species has been recorded eating similar 
seeds. The Elegant Parrot, since its erratic build-up locally since 
1962, has often been observed feeding on the seeds of Poa annua. 
On several occasions in I-Iackett’s Gully I have seen both the 
Elegant Parrot and the Red-browed Finch feeding on this grass 
within a few feet of each other. 

January 1964 was the first time I was fortunate enough to 
study closely how the two finches, the Red-browed and the Red¬ 
eared Fire-tail, behaved towards each other. One morning a pair 
of Red-browed Finches was feeding on spilt grass seeds near the 
edge of uncleared land. They seemed very agitated and frequently 
flew up to look round. Soon after, a Red-eared Fire-tail approached 
and the Red-browed Finches departed hurriedly. Other similar ob¬ 
servations have convinced me that the introduced finch is not at all 
aggressive towards the Fire-tail, the reverse being the case. 
Although the Red-eared Fire-tail is much more approachable than 
the Red-browed, it prefers to remain near the edge of heavy vege¬ 
tation and will only feed out in the open if there is some cover 
very close. The manner of feeding on spilt seeds is very similar to 
that of the Red-browed Finch, and the hopping among the dry 
grass is almost identical. 

Competition for nesting territory has not apparently displaced 
any of the resident species during the breeding season under ob¬ 
servation. Spotted Scrub-Wrens and Banded Blue Wrens were re¬ 
corded with nests in the same area where the finch nests were situ¬ 
ated. I think that the Red-winged Wren nested also; the young 
were seen being fed by adults. 

The position of the nests is another point of interest. The Red- 
browed Finch is the only bird I know that builds in the prickly 
Mirbelia dilatata in fairly open positions between 6 and 12 ft. from 
the ground. In similar situations most other birds nest lower and 
usually have the nest well concealed. 

Nest material is not important as the supply is plentiful, ex¬ 
cept, perhaps, the material used for lining. This could only affect 
birds that build hooded nests lined with feathers. 

With present information it is not possible to state any inimical 
effects. The finches only inhabit areas where clearing and destruc¬ 
tion of habitat has decreased native species. 
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FEEDING NOTES ON THE WHITE-TAILED 
BLACK COCKATOO 

By ANGUS ROBINSON. Coolup. 

The feeding of these Cockatoos (Calyptorhynchus bau dini) on 
the pupae of a braconid wasp which inhabits the glills^on Wanlcsia 
attenuata I do not think has been previously recorded. B. attenuata 
grows profusely in the higher sandy country at Coolup in conjunc¬ 
tion with Marri (Eucalyptus calophylla) and Jarrah (E. margin - 
ata). Many trees of B. attenuata reach a height of over 40 ft. 
B. attenuata flowers in November with a long yellow spike similar 
to that of B. Hitoralis, which is found in the same area but grows 
in low wet patches and flowers in March. B. attenuata varies con¬ 
siderably from year to year in the amount of blossom—1963 was 
very good but 1962 was very poor. Some years it suffers from the 
attacks of insects which cause galls, up to 18 in. long and 1 in. in 
diameter, along the stems. These ga’ls can be so numerous in some 
seasons as to cause the death of the tree. Though in 1962 these 
banksias were badly infested by galls there is evidence on dead 
trees on my farm of much greater infestation formerly. The gall 
infestation probably has some effect on the flowering, as in 1962 
new galls were numerous. 

On November 3, 1962, I found a flock of Black Cockatoos sit¬ 
ting on the top of the banksias tearing to pieces the galls just below 
the leaf spike. The ground underneath was littered with leaf spikes 
and bits of gall. Some of these galls were collected. It was found 
that there were many kidney-shaped cavities at right angles to the 
stem with the outer edge just under the bark. These cavities con¬ 
tained small pupae of a greyish white colour with black eye dots. 
Some of these pupae enclosed in pieces of gall were put in a sealed 
envelope and others in preservative. 

On November 17, 1962, the sealed envelope was opened. The only 
active living things seen were two very small black wasps. At this 
stage the pupae showed no sign of emerging and the cockatoos were 
still spending much time dissecting the galls. 

Mr. L. E. Koch, of the W.A. Museum, identified the very small 
black wasps as a gall-producing species of the Cynipidae and the 
brown wasp pupae as a parasitic species of the Braconidae. 

Over the next two weeks the galls dropped by the cockatoos 
wore examined. On November 30 the braconid adults were emerging. 
They were brown with long antennae and long tail spike or ovipositor 
-not like the small black cynipid wasps. 
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At this stage the cockatoos began to lose interest in the galls 
and eventually left the locality, having spent five or six weeks feed¬ 
ing on the braconid pupae. 

It was obvious by examination of many galls that the braconid 
wasps were now the main tenants. No pupae of the cynipids were 
ever seen. 

It would appear that once the cockatoos chop off (he galls 
there is little chance of the braconid pupae hatching out. The galls 
dry out quickly and tend to go mouldy. None of the pupae collected 
on November 3 reached maturity but the first galls picked up on 
November 30 were full of adult insects almost ready to fly. These 
wasps emerge through small round holes made through the bark. 

During the period of the cockatoos’ visit the flock ranged from 
20 to 50 birds. Observations appeared to confirm that during the 
night they all roosted together but during the day they were div¬ 
ided into two parties. A feeding flock of adult birds fed on the 
braconid pupae and another smaller Hock composed of young birds 
recognised by their calls—with one or two adults, were found in a 
tall heavy-foliaged Marri some distance away. 

An adult gave warning cries at my approach. This would 
appear to be a nursery flock which relied on the adults to procure 
their food. 

In 1963 I expected to be able to confirm the 1962 observations 
but few galls appeared and they were very small. On November 25, 
1963, I procured a small gall, which when opened up showed a num¬ 
ber of minute light green larvae probably of the cynipid. I procured 
another two or three small new galls over the next few weeks with 
similar larvae. They were so small that I could only just identify 
them as a grub with an eye lens. I did not find any pupae. No 
cockatoos were seen as feeding flocks during the period. 

These cockatoos are noted for the way they tear off the bark 
of dead or dying trees to get the larvae of a longicorn beetle 
(Cerambycidae). Though I have a number of Jarrahs affected by 
these larvae, only once in 27 years have I found the birds feeding 
on these grubs. 


FROM FIELD AND STUDY 

Kelj) Gull at Esporanee.- During a visit to Esperance on April 
16, 1964, I noted that Pacific Gulls (Luvus pacificus) were numer¬ 
ous in that locality. While watching some of the gulls in flight 1 
observed one. similarly marked but with an entirely white tail in 
contrast to the tail-pattern of the Pacific Gulls with their promin¬ 
ent black sub-terminal bands. I was unacquainted with the Kelp 
Gull <L. dominicanm) at the time but the difference in the tail 
markings was recorded for further enquiry. Further investigations 
indicated that the white-tailed bird seen with the Pacific Gulls was 
undoubtedly a Kelp Gull, a species only recently added to the West¬ 
ern Australian list, when single birds were seen at Middleton Beach, 
Albany, in October, 1963', and at Jurien Bay, 125 miles north of 
Perth, on February 5, 1964 (W. Aust. Nat., 9: 86). 

—LYALL McHUGH, Sydney. 
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White-tailed Black Cockatoo Nesting Behaviour.—On July 4, 
1963, while visiting the Lake Magenta Reserve with the Fauna Pro¬ 
tection Advisory Committee I noticed isolated pairs of cockatoos 
(Calyptorhynchus baudini) examining nesting hollows in salmon 
gums. In each case they were found in odd pockets of these gums in 
what was mainly mallee-scrub country vegetation. One pair was at 
Sullivans Soak and the other at Reedy's Dam. During the same 
period we saw a flock of 30 flying low over low scrub country, and 
another flock of three birds—probably a family party—over similar 
country. On the way back west of Marradong we saw a flock of some 
80 birds in a paddock beside the road. The above would appear to 
indicate that breeding pairs tend to select isolated areas to nest. 

—ANGUS ROBINSON, Coolup. 

Nesting of the Bed-tailed Tropic-bird near Cape Naturaliste.— 
Hitherto the southernmost known nesting record of the Red-tailed 
Tropic-bird (Phaethon mbr'.cauda) was from an unfrequented beach 
at Busselton in November 1939. However, during late October or 
early November 1963 Mr. C. Knott, of Boyanup, found a nesting 
pair about one mile south of Cape Naturaliste, near Sugarloaf Rock. 
One of the birds was dead and the other flew off leaving the egg. 
This was of a greyish-white ground colour, heavily marked all over 
with grey-brown streakings. It measured 61.9 x 46.2 mm. Mr. Knott 
said the dead bird showed no sign of injury and he thought it might 
have died from exhaustion as there had been severe storms during 
the previous few days. The egg was on the mainland under a rocky 
ledge. Circling around the Sugarloaf Rock there were three more 
Tropic-birds and it is possible they were nesting on the island. This 
Rock is about 150 ft. above sea-level and about 100 ft. in diameter. 
It was the first, time he had seen any Tropic-birds in the area. 

It is probably this dead bird whose remains were later collected 
by Lyall McHugh (W. Aunt. Nat., 9: 120), and the immature bird 
picked up near Collie, reported by H. B. Shugg {ibid.) may have 
originated from this or some nearby nesting station. 

—V. N. SERVENTY, Wembley Downs. 

Some Snakes New for Western Australia.—Over the last two 
years the following four species of snake have been collected for the 
first time in this State. All of them are figured in Kinghorn’s 
Snakes of Australia. 

Typhlops ligatus Peters. Previously known from eastern Aus¬ 
tralia. One of these blind-snakes was collected recently by Mr. K. 
T. Richards at the Kimberley Research Station (Ord River). 

Typhlops endoterus Waite. Previously known from Hermanns- 
burg, Northern Territory. That it extends into adjacent parts of 
this State was abundantly demonstrated by Mr. Mark de Graaf 
who sent to the Museum six specimens from Warburton Range and 
another from 70 miles south. 

Acrochordus granulatus (Schneider). The File Snake occurs in 
coastal and estuarine waters from India to the Northern Territory 
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and New Guinea. In April this year Dr. I. H. Steward collected one 
in the estuary of the King Edward River (north Kimberley). The 
snake was captured at high tide on a moonless night, several hun¬ 
dred yards from the mangrove-lined shore. 

Denisonia tnastersi (Krefft) of south-eastern Australia was 
first collected in this State in January 1963, when Mr. A. M. Doug¬ 
las found one under rubbish near the long-abandoned telegraph 
station at Eucla. It has since been found near Cocklebiddy, 160 
miles further west. 

-G. M. STORR, W.A. Museum. 

An Early Occurrence of the Kelp Gull in South-Western Aus¬ 
tralia.— While working through the bird collection at the Western 
Australian Museum, I was momentarily puzzled with the identity of 
a juvenile-plumaged gull (No. A2701) collected at Claremont on 
August 22, 1924, labelled Gabianus (= Lams) pad ficus, but which 
had a bill too small for this species. That it was in fact a Kelp or 
Dominican Gull, L. dominicanus, soon became obvious. The speci¬ 
men was later forwarded to Mr. F. C. Kinsky of the Dominion 
Museum, Wellington, New Zealand, who substantiated the identifi¬ 
cation and remarked (in lift,) that the specimen is a first-year bird 
which was collected only about six months after reaching the flying 
stage. 

The particulars of the specimen are: female; exposed culmen 
length, 45 mm.; culmen depth at base, 18.5; culmen depth at angle 
of gonys, 19; tarsus, 66; right wing, 411; left wing, 416; tail, 165. 
Predominate’y brown mottled plumage with no conspicuous diag¬ 
nostic markings on wings and tail. No primaries nor rectrices 
missing. 

Kinsky ( Rec . Dominion Mus., 4 (14), 1963: 161) has shown 
that although the dimensions of New Zealand and sub-antarctic 
birds overlap, the latter tend to be smaller than those from the 
more temperate regions, the differences being particularly evident 
in the bill and wing. The measurements of the specimen coincide 
with the upper limit measurements of first year females of the New 
Zealand population as given by Kinsky, and do not lie within the 
range of those of the sub-antarctic islands to the south-west of the 
State. Apparently, therefore, the individual originated from New 
Zealand rather than from the South Indian Ocean region which 
was first suspected on the basis of the bird having been coHected 
near Perth. 

The Kelp Gull was recently observed at Albany, and at Boul- 
1 anger Island. Jurien Bay (J. Ford, W. AusL Nat., 9, 1964: 86). 

— JULIAN FORD, Perth. 

The Black-throated Whipbird near Gnowangerup.—A few miles 
east of Gnowangerup an unsealed road leaves the main Gnowanger- 
up-Ongerup highway and runs practically due east. Where it reaches 
the summit of a slight rise in typical sandplain country Dean Fisher, 
Fred Johnston and myself, while on our way to the Albany Field- 
Outing of the Royal Australasian Ornithologists’ Union on October 26. 
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1963, spent a profitable few early-morning hours bird observing. In 
an area of thick vegetation, about half-a-mile long and a few hun¬ 
dred yards wide, consisting of various low shrubs, in which species of 
Dilwynnla and Verticordia could be detected, but dominated by a 
rather extensive patch of Banksici sp., we recorded apparently 
three pairs of Black-throated Whipbirds fPso phod es nigrogularis ). 
Not far from the road one of us (Johnston) heard persistent call- 
notes, which intrigued him greatly, but he did not penetrate far 
into the thick vegetation. 

Adjacent to this area was an inviting patch of mallee and we 
left the car here and took a circuitous route of a mile or more 
through the mallee, over the sandplain and returned through the 
rear of the Banksici scrub back to the road. In the mallee the 
Southern Scrub-Robin (Drymodes brunneopygia) and Shy Heath- 
Wren (Hylacolct cauta) were seen and the Purple-gaped Iloney- 
eater (Meliphaga cratitia) was fairly common and one bird located 
adding lining to a near-completed nest. On the sandplain a few 
Emu-Wrens (Stipiturus malachurus) were noted and a fine pair of 
Blue-breasted Wrens (Malurus pulcherrimus) were persistent to 
one spot and a search located a completed nest ready for eggs. A 
Square-tailed Kite (Lophoictinia isura) flew low in harrier-fashion 
back and forth and offered us splendid views of this rare and 
interesting species. 

Almost as soon as we reached the dense Banksla area we 
flushed two birds and each of us for the next ten minutes obtained 
quite good views, despite the secretive movements of the birds. We 
were all certain of their being Black-throated Whipbirds. In their 
movements when flushed by us they usually perched for a few 
moments on the lower branches of the banksias, which were thickly 
limbed right to the ground, but usually glimpses were obtained as 
they passed between us through the undergrowth. Their usual note 
uttered at this time was more of a scolding call, but after they 
settled down the persistent y-repeated metallic, musical notes, heard 
earlier by Johnston, were given. As we moved slowly through this 
area back to the road this call was heard clearly from two other 
places but ceased before we could locate any more birds. 

It is difficult to find any sign of similarity with the usual call 
of the western species of Psophodes with the resonant whip-crack 
notes of the Eastern Whipbird (P. olivaceus), from which the ac¬ 
cepted vernacular was adopted, and with which two of us have long 
been familiar. Indeed, it wou ? d be hard to find a greater difference 
in the usual calls of two species that are obviously congeneric. 

We had expected to see Psophodes nigrogularis in the Albany 
area during the Field-Outing, and a fine recording of its call was 
given to the delegates on the evening of our arrival, which was 
identical with that given by the birds we observed earlier that 
morning. We did hear the now-familiar notes during the day we 
spent at Mount Gardner but caught no glimpse of the birds, so we 
consider ourselves fortunate to have made such an initial acquaint¬ 
ance with such an interesting species on that very inviting Gnow- 
angerup sandplain. 

—A. R. McGILL. Arncliffe, N.S.W. 
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The Reptilian Fauna of the Islands between Dongara and 
Laneelin, Western Australia: Additional Notes.—The following list 
of reptiles summarises additional observations made on these islands 
between 1962 and 1964 inclusive (J. Ford, W. Aust. Nat., 8, 1963: 
135). 

DISTRIBUTION OF REPTILES 
Egernia pulchra Werner 

Occurs on Escape Island, Jurien Bay, where two specimens 
were collected from under sheets of cardboard. It appears to be less 
numerous than Egernia kingii (Gray) on this island in the vicinity 
of shearwater (Puffinus) burrows probably because of the latter’s 
competitive superiority in this particular habitat, the narrow crev¬ 
ices between rocks in the centre of the island and the dense ground 
litter under the low scrub vegetation constituting its chief niches on 
Escape Island. 

Rliodona lineopunctulatum (Dumeril and Bibron) 

During visits to Escape Island numerous wriggle tracks on the 
sand of dunes and at petrel burrow entrances were noted which 
may belong to this species. The skink has been collected on nearby 
Whitlock and Boullanger Islands, and identical tracks are common 
in tlie coastal dunes at Jurien Bay. 

Ablepliarus lineoocellatus Dumeril and Bibron 

Fairly common in dense litter under low bushes on Whitlock 
and Escape Islands. Scarce on Whittell Island: an individual was 
seen on the main plateau. 

The Sandy Knoll Islands were visited on March 7, 1964, but 
despite an intensive search, no lizards were found. Reptiles are 
probably absent from the south island because of its small size and 
the high rate of seabird guano deposition on the plateau. Able- 
pharus lineoocellatus and/or a gecko may possibly occur on the 
north island on which numerous deep rock crevices under the 
Nitraria schoberi scrub would provide adequate protection. 

ZOOGEOGRAPIIICAL ASPECTS 

Two reptile-species occurring on the islands between Dongara 
and Laneelin appear to be absent from the adjacent mainland and 
not to re-occur until an appreciable distance further south, viz . 
Egernia pulchra and Ctenotus labillardieri (Gray). The 180 miles 
between E. pulchra longicauda on the Jurien Bay islands and the 
nominate population in the lower South-West has already been dis¬ 
cussed (J. Ford, W. Aust. Nat 9, 1963: 25), and it is believed that 
this is a real gap because extensive collecting in the Darling Range 
east of Perth has failed to reveal its presence north of Nanga 
Brook, the known northern limit in the South-West. On the main¬ 
land near Jurien Bay, the laterite breakaways in the vicinity of 
Mt. Lesueur, where a slightly higher rainfall falls than on the sur¬ 
rounding country, appear to be the most promising places to in¬ 
vestigate despite a search of the locality by Dr. G. M. Storr and 
myself on March 27, 1964, which only revealed Egernia nitida 
(Gray) in these laterite crevices. (E. nitida was also found in dead 
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hollow blackboys, Xanthorrhoeu, in sandplain country about 5 miles 
south of the Cockleshell Gully homestead.) 

The Lancelin Island population of Ctenotus labillardieri 
(= Sphenomorphus labillardieri. See G. M. Storr, W. Aust. Nat., 9, 
1964: 84) is morphologically distinct from the closest mainland 
populations in the vicinity of Perth (Zoology Dept., University of 
W.A.) and near Mundaring Weir in the Darling Range which con¬ 
stitute the known mainland limits but further collecting is neces¬ 
sary in the intervening area before any definite conclusions can be 
drawn (cf. J. Ford, The Emu, 62, 1962: 61). 

The skink Egernia bos Storr is now known to occur on the 
mainland opposite the Jurien Bay islands which it inhabits. On 
March 27, 1964, Dr. G. M. Storr and I collected several specimens 
similar to Sandland Island material from shallow burrows along a 
motor-vehicle track in low heath sandplain on the north side of 
Mt. Lesueur. 

—JULIAN FORD, Perth. 


The Skink Egernia pulchra in the Stirling Range.— In my review 
of the distribution and variation of the skinks Egernia pulchra 
Werner and E. bos Storr (W.A. Nat., 9, 1963: 25), I was unable to 
cite any specimens of the former species from the Stirling Range 
although there were several of the latter from the area. During a 
visit to the Stirling Range on November 6, 1963, four specimens of 
E. pulchra were collected on the mountain slopes of Toolbrunup and 
Bluff Knoll where the species was found to be exceptionally abund¬ 
ant, there being numerous burrows, sometimes extending to a con¬ 
siderable depth, under and between the slate rocks. 

Particulars of the four specimens (W.A. Museum nos. R21801, 
R21802, R21804 and R22861) are as follows: tail/head plus body 
ratio; 1.60-1.71; number of mid-body scales, 36 and 38; upper labials, 
7 and 8, mostly 7; ear lobules, 3 and 4, mostly 3; and sub-digital 
lamellae on the fourth toe of the hind limb, 25-29. According to 
these data, the specimens conform with the typical measurements 
and meristics of the mainland nominate race. However, three speci¬ 
mens (R21802, R21804 and R22861) differ strikingly in dorsal col¬ 
ouration, and the first two are of broader and heavier proportions 
as illustrated in the photograph. There are no dorsal black streaks 
as in the typical form but instead a broad reddish-brown flush six 
scales wide extending down the back from the nuchals. The black 
markings on the sides are considerably reduced and are completely 
absent on the tail. On the labia’s, there is a slight orange suffusion 
but no specimen has an orange ventral surface as in the race longi- 
cauda from the Jurien Bay islands. The ear lobules and eyelids are 
a bright golden yellow and the head is olive-brown. The remaining 
specimen (R21801) is in an intermediate colour stage between that 
described above and the normal colour pattern, the black streaks 
being slightly reduced only near the nuchals, and it has a reddish- 
brown flush down the centre of the back. A specimen (R16788) 
with partially reduced dorsal black streaks, collected at Two 
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People Bay on March 5, 1961, is of similar body proportions to the 
Stirling Range specimens R21802 and R21804. 

The reddish-brown colour on the back may possibly represent 
a breeding condition although the complete absence of the black 
streaks on the back has not been previously found with material 
collected at similar times ol the year in other parts of the species’ 
range (Ford, loc. cit.). 

The skinks, i.e. E. pulchra, were very active during my visit 
which coincided with fine and mild weather. When I approached 
them, they would run quickly to and disappear down their burrows 
in what seemed to be an instant, but they soon reappeared at the 
burrow entrance where they would remain almost perfectly still, 
if I did not move, showing only about a third of their body while 
they peered at me through eyes made vividly conspicuous by the 
brilliant colouring of the eye.’ids. 

No specimens of E. bos were collected on the visit. This species 
would no doubt occur in the surrounding sandplain country rather 
than on the mountains. The skink Ctenotus labillardieri (Gray) was 
common on the mountain slopes of Toolbrunup and Bluff Knoll. 

—JULIAN FORD, Perth. 



The photograph illustrates the three colour patterns in Egernia 
pulchra. The top specimen (R16774) was collected on Boullanger 
Island (north end) in August 1961, Jurien Bay; the middle speci¬ 
men (R16784) on October 1, 1961, near Mt. William, Darling Range* 
and the bottom specimen (R21804) on November 6, 1963. on the 
slopes of Bluff Knoll, Stirling Range. 
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SOME ABORIGINAL ROCK PAINTINGS IN THE 
ROEBOURNE-HAMERSLEY RANGE AREA 

By BRUCE J. WRIGHT, Government School, Belmont. 

This is the second of the articles describing some of the Abo¬ 
riginal rock art of the North-West of Western Australia. The first 
dealt with the rock engravings, or petroglyphs (Wright, 1964), and 
this one will give an account of the rock paintings, or pictographs. 
The painting’s are much rarer in this area than are the engravings. 

It appeared, until late 1963, that the paintings were confined to 
a few isolated sites along the north of the Hamersley Range for 
about 40 miles cast and 25 west of the asbestos-mining town of Wit- 
tenoom, and I knew of no engravings within this area. There is, 
however, at least some overlapping of the areas where the two types 
occur. I have since seen paintings outside the Hamersleys, on Hooley 
Station and in Gregory Gorge, and engravings within the Hamersleys 
at Kalamina Gorge and Dale’s Gorge. There is also a report of en¬ 
gravings in Yampire Gorge (Davidson, 1952: 112). 

Altogether, I visited seven painting sites. The positions of most 
of these are shown in the locality map in my previous paper 
(W.A. Nat., 9, p. 98). I failed in three attempts to reach the paint¬ 
ings shown as Site 21—Bee Gorge—but there were two further finds 
in Gregory and Kalamina Gorges, which are not shown on that map. 

Although some of these jiaintings might have been known locally 
to a few station people, doggers and prospectors for many years, 
they were quite unknown to anthropologists till very recently. None 
of them are mentioned in Davidson’s 1952 survey of Western Aus¬ 
tralia. 

Wittenooni Cave. Plate 1, nos. 1 and 2. 

(a) Location. The town is at the mouth of Wittenoom Gorge, 
where it opens out on the north side of the Hamersley Range. The 
paintings are in a cave at the base of the Range, not much more 
than a mile east of the town. A track leading in the direction of the 
cave, but not right to it, starts at the town, near the hospital. The 
cave is on the cast side of a stream running down from the first 
hill to stand out prominently from the Range. 

The rock is a yellow laminated type which flakes fairly easily 
in horizontal plates about a quarter of an inch thick. Some of the 
painted surfaces have fallen away in this manner. Paintings have 
been made under a 6 ft. by 3 ft. ceiling surface (Plate 1, no. 1), and 
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under the long, low, horizontal surfaces at the back. Some of these 
are as low as 18 in. or so, and to see them, one must lie in the dust 
and fallen flakes and look upwards. 

(b) Subjects. Boomerangs, in a variety of colour combinations, 
are the predominant motifs here. A count was made, revealing what 
appear to be 57 boomerangs, 23 human figures, 4 dingoes, 5 white 
circles, 2 white hands, 2 white kangaroo prints, and 1 red emu track. 
Seme of the human figures have been partly covered by the bold, 
clear boomerangs of what would seem to be a more recent period. 
One of the dingoes has been drawn with a larger boomerang arched 
across its back. 

On the vertical edges of rock are several rows of strokes, 
rather like parallel tally marks. I counted 291 of them. Of these, 
220 are white on natural rock, 8 are red, 17 are white on a black 
background, and 46 are black on a whitened surface. Most strokes 
arc about 4 in. long, and up to 1 in. wide (Plate 1, no. 2). Similar 
strokes have been drawn in small clusters among the other paintings. 

(c) Colour. An interesting feature of this site is the range of 
colour, and the use of more than one colour in the same picture. 
One is used as an outline for the other. The colours used here are 
black, white, deep red, orange and grey. The combining of materials 
to make another colour, as in the case of grey, is not nearly as com¬ 
mon among the Aborigines as the separate use of ochres, clay or 
charcoal (Davidson, 1936: 11). 

Boomerangs have been drawn in the following colours or com¬ 
binations:—white, orange, black, black with white outline, black 
with red outline, red with white outline, and white with black out¬ 
line. Some of the human figures are grey, outlined in red, and others 
are red without outline. 

(d) Wall Recesses. In the wall of the cave, mostly on the left, 
is a series of eleven holes which appear to have been dug in the 
rock, like miniature tunnels, 2 to 4 ft. deep. The entrances are 
about a foot high and up to 3 ft. wide (Plate 1, no. 2). The upper 
edges of these entrances are blackened, as if by smoke from a fire 
inside. The colour, of the material in the tunnels does not suggest 
that the holes were dug to provide colouring material for the paint¬ 
ings. There might be a connection between the black at the openings 
and the black in the pictures, but there does not seem to be any good 
reason to connect the holes directly with the pictures. 

I saw similar recesses on the west wall of Bee Gorge, a few hun¬ 
dred yards from the mouth. These showed no sign of smoke or other 
human interference, and I wondered if they were of animal origin or 
just the result of erosion. There were, however, smooth depressions 
made by grinding, only a few feet away, so there had certainly been 
human activity close by in this case, too. 

(e) Other Specimens. Within the cave, on the floor, was a stone 
of a hard, greenish type. One side has a series of small pits as if it 
has been struck many times. A flake appears to have been struck 
from one edge. 

Down the slope a bit, about 15 ft. from the entrance was a frag¬ 
ment of a baler shell (Melo ?amphora). This cave is about 
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120 miles from the sea, at the nearest point. These shells were for¬ 
merly used by Aborigines as containers, and their presence so far 
inland is not unique. I found similar fragments a hundred miles up 
the Yule River, at Luke’s Pool, and nearly 200 miles inland at Mool- 
gawarra Creek, on Juna Downs Station. They seem to be evidence 
of trade between coastal and inland people, or of travel between 
these areas. 

Eastern Gorge. Plate 2, nos. 1 and 2. 

(a) Location. Eastern Creek runs into Wittenoom Gorge from 
the east, at the Administrative Settlement, about six miles south of 
the town. It is about a one hour walk from the mine dump at the 
back of the Settlement to the main gallery at the head of the gorge. 
Beyond the narrow waterfall, some two-thirds of the way, there are 
occasional figures, the biggest and clearest being an outline kangaroo. 
It is 7 ft. tall, from head to tail. The main gallery is a further five 
minutes’ walk beyond this picture. 

As with all rock paintings, those in a position where they are 
exposed to the weather are in poor condition, and it is difficult or 
impossible to identify many of the figures. Some are protected by 
overhanging ledges, or they are in deep recesses. These are still in 
good condition (Plate 2, no. 1). 

(a) Subjects. The anthropomorphic figures mostly have long 
bodies, short limbs and long, radiating hair. In Plate 2, no. 1, a 6 in. 
ruler with alternate inches blackened indicates the scale. Just below 
the centre of this photo is a group of very rotund little figures. The 
other pictures include dingoes, lizards, men holding boomerangs, and 
a large number similar to these shown here. There are 164 distin¬ 
guishable figures on the main, south wall. 

Plate 2, no. 2 shows what appears to be a bird or bird-man. 
There are half a dozen or so of these here. The large eyes and the 
round head, particularly in some of the others, suggest an owl. On 
Hooley Station there are similar figures with a more bird-like taper¬ 
ing of the body between the legs. Those are painted in white. In the 
Dale’s Gorge paintings, some of the heads are similar. It is interest¬ 
ing to note that south of the range near Mt. lorn Price, and at 
Black Hill Pool at the foot of the Tableland on the road to Roe- 
bourne, there are similar, though not identical figures in the en¬ 
gravings. There is a tradition among the Aborigines of the Wood- 
stock Station area that the engravings were made by the White 
Owl people who were dead long before the modern brown men came. 
It is not known whether the bird-like figures gave rise to this belief, 
or whether they are evidence of a group of people referred to in that 
tradition. 

(c) Colour. With the exception of one of the owl heads, painted 
in white, the figures in Eastern Gorge are all painted in orange 
ochre. Lumps of it can be picked up along the creek bed, on the 
way up. They appear to have been painted on after the ochre was 
mixed with a liquid medium. In the case of the 7 ft. kangaroo, it 
looks as though a recent visitor has renovated it to make a better 
photographic subject by using a lump of ochre as chalk, and tracing 
over the original which had been painted. 
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Plate 1.—No. 1—Part of the ceiling in the Wittenoom cave. No. 2— 
Small, blackened tunnels, with white “tally” strokes above. 
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The use of only one colour at this site, and the great difference 
in style and subject matter, is in strong contrast to the cave only 
5 or 6 miles away, at Wittenoom. 

Rio Tin to Gorge. Plate 3, no. 1. 

(a) Location. This is about 25 miles west of Wittenoom. A track 
from Hamersley Station to Wittenoom runs through this gorge, but 
it is still a watercourse, so the gorge is almost impassable. 

The paintings are in a shallow cave or recess on the east side 
of the gorge, nearer to the southern end. A search in a side gorge on 
the west, a few hundred yards further north, revealed a few more 
faded remains. 

(b) Subject. There are rows of little human figures, rather like 
chains of paper dolls. Some taller figures are over on the left, but 
these have been defaced by recent chalk sketches and initials. At the 
back of the recess is a newly-broken section of wall which contained 
more figures. It is said that this was blasted off by a man doing 
road construction work in the gorge. 

(c) Colour. These are white, with a few streaks of red or 
crimson on some figures. This colouring can be seen best in the figure 
(?woman) on the left in the middle row (Plate 3, no. 1). The paint¬ 
ings in the side gorge are in orange. 

(d) Cave. At the junction of the tributary and the main gorge 
is a cave about 10 ft. deep and 15 ft. wide. The remains of fires show 
that it has been used as a shelter, possibly by stockmen or prospec¬ 
tors, but excavation might show that it was used by Aborigines, too. 

Powder Creek. Plate 3, no. 2. 

(a) Location. Powder Creek is a tributary of the Yule River, on 
Hooley Station. There are other painting sites on this station, in¬ 
cluding the owls previously mentioned. This is also one of the most 
interesting engraving areas. 

Apart from some very faded and doubtful remains on the sides of 
the gorge, there is only one well-preserved panel at Powder Creek. 
The forward tilt of the top of the rock surface has helped to pro¬ 
tect it. 

(b) Subject. The composition includes geometric and natural¬ 
istic elements, with the former superimposed over the latter. The 
most prominent elements are the concentric circles and the parallel 
bands of alternating colours radiating from another circular motif. 
On the left are the body and legs of a lizard or human form, and a 
heart-shaped outline. 

(c) Colour. Red, yellow and white have been used. In their 
present condition, they are in rather soft, pale pastel tones. The 
lighter colours are alternated with the red for contrast. 

Dale’s Gorge. 

(a) Location. This is about 40 miles south-east of Wittenoom. 
It is becoming very widely known as a tourist attraction, and hun¬ 
dreds of people visit it each year. The paintings are at the junction 
of the gorge and a small tributary downstream from the waterfall. 
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Plate 2.—No. 1—Orange figures on the ceiling and walls of the 
Eastern Gorge cave. No. 2—Bird-like figure in Eastern Gorge. 
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(b) Subject. There are about 80 simple, elongated human fig¬ 
ures in a yellowish ochre. The style is not unlike some of the figures 
in Eastern Gorge. The only other creatures depicted are two snakes. 
There are also seven vertically striped oval shapes, possibly repre¬ 
senting weapons or sacred objects. In addition there are about 170 
yellow “tally” strokes and a further 80 in red. 

Despite protection from the weather by an overhanging ledge, 
the paintings appear to be faded, the lower parts of some being very 
hard to see. Collapsing of the rock wall has also removed some of 
the paintings, as I was able to pick up a fragment bearing part of a 
row of red strokes. 

Directly across on the south side of the gorge are the first of 
the intermittent groups of rather simple engraved figures, in a light 
yellowish stratum. These continue for about half a mile downstream. 
Here 167 separate figures were counted. 

Gregory Gorge 

(a) Location. This is on the Fortescue River, about 100 miles 
from the mouth, on the north-west corner of Millstream Station. 
Here the river forms a permanent pool for at least half a mile as 
it flows between the high, red cliffs, a hundred yards or so apart. 

Nowhere else in the North-West did I see more abundant bird 
life. There were black swans, pelicans, several species of ducks, and 
many other water and smaller tree birds. I visited this site in early 
October. There is a track, suitable for 4-wheel drive vehicles, which 
runs through Daniel’s Well Station (abandoned), to within about 
4 or 5 miles of Gregory Gorge. Part of the remainder of the trip can 
be made in the vehicle but at least three miles must be walked, so 
this natural bird sanctuary seems fairly safe at present. 

(b) Subject . There are mostly engravings here. They are at 
the eastern end of the north wall, but the majority are on the east¬ 
ern half of the south side. Only two paintings were found, but these 
are important for two reasons. Firstly, they are a long way—about 
90 miles—west of Wittenoom. All the other known paintings are 
within a 40-mile radius of that town. Secondly, the motifs at Gregory 
Gorge are geometric, rather than naturalistic. In this respect they 
arc like those at Powder Creek, which is also outside the Hamersley 
Range. 

One design includes two shapes rather like arrow heads, although 
they may depict emu or other bird prints. The only other painting 
seen here is very faded, but it includes vertical lines within a 
roughly circular outline. 

Kalaniina Gorge 

(a) Location. This is about 8 miles east of Wittenoom Gorge. 

I had heard of a huge cave with a wide, sandy floor and Aboriginal 
pictures on the walls. It had been found about 1950 by two men look¬ 
ing for mining timber. It is not known whether this cave contains en¬ 
gravings, or paintings. 

(b) Subject. A search of the gorge revealed only a group of 15 
painted white strokes on the west side about a mile from the mouth, 
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Plate 3.—No. 1—Rows of white figures in Rio Tinto Gorge. No. 2— 
Geometric pattern at Powder Creek. 
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and a single panel cf half a dozen little engraved figures about two 
miles further in on the east side. 

The cave has either collapsed, or I was in the wrong Gorge. 

COMPARISON WITH ENGRAVINGS 

On several occasions paintings were found within a few yards of 
engravings. This was the case at Powder Creek, Dale’s Gorge and 
Gregory Gorge. Are they the work of the same people? 

At each of these sites, the subject-matter and the styles of the 
engravings and the paintings are dissimilar. At both Powder Creek 
and Gregory Gorge the paintings are predominantly geometric de¬ 
signs, while the engravings are advanced naturalistic, and simple 
stylized human and animal figures, respectively. Only at Dale’s Gorge 
are the subjects similar—human figures appearing in the paintings as 
well as the engravings—but the styles have little in common. The 
figures have different body proportions, and quite different heads. 
There is in all the paintings a complete absence of sexual themes, 
which are generally so prominent among the engravings. These ob¬ 
servations seem to suggest that in at least the first two sites, the 
two art forms are the work of two different groups of people. As 
there is no satisfactory way of dating either the engravings or the 
paintings at present, it is not possible to tell which were made first, 
or how much time separates their origin. 

How does the artistic merit of the paintings compare with that 
of the engravings in the area? The first point to make is that there 
is a very wide range of skill and complexity seen in examining the 
various engravings themselves. They range from simple stick figures 
to very fine stylized and naturalistic panels, which are seen at their 
best in the Hcoley and Woodstock Station areas. Even within these 
more spectacular areas, the whole range of artistic skill can be seen. 

The paintings do not show anything like the same range, 
although this is not a limitation imposed by the nature of the medium 
itself. One might expect the reverse. Paint is easier and quicker to 
manipulate, than rock is to incise. The possibilities attainable, within 
the limits of the material available to the Aborigines can be seen in 
the now well-known bark paintings of Northern Australia (cf. 
Berndt, 1964). When compared with the cave paintings of the Kim- 
berleys. where the Wandjina art reached a high standard, these 
near Wittenocm seem very minor efforts indeed. 

Nevertheless, we must not confuse artistic merit with ritual sig¬ 
nificance. To the people who made them, these simple figures prob¬ 
ably were no less important than the most impressive engravings or 
paintings. For the purpose of a ritual—and we presume that these 
paintings had a ritual purpose—a simple stick man could have been 
just as effective a symbol as a European-style masterpiece. For one 
reason or another, these artists did not attempt a high degree of 
naturalism. Crude and child-like they may seem to our eyes, schooled 
to appreciate quite different artistic conventions, but they are among 
our national art treasures, and as such, they deserve to be preserved. 

INTERPRETATION 

I was unable to obtain any information at all from local Abo¬ 
rigines about the paintings, although there was at least some about 
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the engravings. The paintings are further from Roebourne, where I 
was stationed, and where I had my best contacts. I was not success¬ 
ful in finding any old people who had occupied the localities of the 
paintings. It is said that some station Aborigines deliberately avoid 
the hills and gorges of the Hamersley Range, as they fear this 
region. 

PRESERVATION 

Paintings are much less durable than engravings, as the former 
are far more susceptible to damage by weather and by vandals. The 
weather has left only a few paintings in the more sheltered recesses 
of the caves and gorge walls, and these will disappear rapidly as 
more and more people move into the area. 

It is remarkable that the Wittenoom site appears to have suf¬ 
fered less than those in the more remote Eastern Gorge and Rio 
Tinto Gorge. Because of the relatively good condition and the variety 
in colour, the cave at Wittenoom is the most striking of the sites in 
the area, as well as being the easiest to reach. It would be a great 
pity if these, too, are damaged before some effective protection can 
be devised for them. 
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ERRATUM 

In Part 1 of this article (W. Aust. Nat., 9 (5): 118) the words 
“Hamersley Station. Site 1. Fig. 6: Plate 5, no. 1; Plate 6, nos 9 
and 3” should read “Hamersley Station. Site 3. Plate 5, nos 2 3 
and 4; Plate 6, no. 1.” * ’ 
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NOTES ON BALD ISLAND AND THE ADJACENT 

MAINLAND 


By G. M. STORR, Zoology Department, University of Western 

Australia* 


In 1959 a party from the Zoology Department visited Bald Island 
(30 miles east of Albany) with the primary objective of collecting 
live Quokkas (Setonix brachyurus) for departmental experiments. 
Opportunity was taken, however, to study the fauna and flora of 
the island, about which practically nothing was known. We arrived 
at Cheyne Beach on May 23 and, waiting for the weather to ease, 
spent the following week in exploring the surrounding countryside. 
On May 30, D. H. Edward, R. M. Sadleir, B. R. Wilson and the 
writer crossed to Bald Island and made camp in Barker Bay near 
the base of the Peninsula, A. R. Main staying behind at Cheyne 
Beach, where he maintained radio contact with us during the six 
days spent on the island. 



Fig. 1.—Map of the Cheyne Beach-Waychinicup River area. 

Bald Island is a precipitous mass of granitic gneiss rising to 
1,020 feet above the sea. It is about three miles long and one mile 
wide and has an area of 1,900 acres. The strait between it and the 
mainland at Channel Point is a little less than a mile wide and has 
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a maximum depth of 18 fathoms. The gneiss is exposed over large 
areas of the island; elsewhere it is covered with sand, and on the 
northern side it is shallowly capped with aeolian limestone. Owing to 
the steep slopes, water is quickly shed from the island. 

The annual rainfall is probably a little less than at Albany, i.e., 
about 30 inches. North-east from here the coast lies in a rain-shadow 
and precipitation rapidly declines; and one must go 200 miles further 
east (to Cape Le Grand) before encountering a similar rainfall. 
Hence the vicinity of Bald Island constitutes the eastern limit of 
several South Coast moisture-loving plants and animals. 

Owing to the difficult terrain and to our pre-occupation with 
Quokkas, it was only possible to explore the western half of the 
island. The following notes should therefore be treated as no more 
than a preliminary account of the vegetation and vertebrate fauna. 
Brief comparisons are made with the opposite mainland. 

VEGETATION 

The vegetation of Bald Island, or at least its north-western half, 
is divisible into six major types. Their distribution is shown in Fig. 3, 
and they are described below in the sequence they would be met 
with in a S.W.-N.E. transect of the island. Authors are cited only for 
names that do not appear in Gardner’s Census (1931). 

Succulent Mat 

Covering the granitic rocks of the Peninsula is a dense mat of 
low spreading succulent herbs and shrubs belonging to the Aizoaceae 
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and Chenopodiaceae. The dominant species are Carpobrotus aequi- 
laterus (Haw.) N.E.Br., Disphyma australe (Sol.) N.E.Br., Rhag- 
odia baccata (prostrate, succulent form) and Threlkeldia diffusa. 
Minor components include Enchylaena tomentosa, Atriplex cinerea, 
Tetragonia implexicoma, Koch a oppositifolia, and the grasses 
Sporobolus virginicus and Poa caespitosa. Elsewhere the community 
occurs sporadically in a narrow zone between highwater and the 
tussock*!and, into which it merges. 

Tussock-land 

The formation takes its name from the habit of its dominants, 
Poa caespitosa and Scirpus nodosus. Associated with them are 
Rliagodia baccata (bushy form), Lepidosperma gladiatum and, less 
frequently, Hibbertia cuneifortnis and a small goodeniaceous shrub. 
Tussock-land occurs almost continuously around the coast but, ex¬ 
cept for tongues up eroded gullies, it is narrow on the sheltered 
northern and north-western slopes of the island. It is much more 
extensive on the exposed south-western slopes and plateaux and 
ascends in one locality almost to the 400 ft. contour. 

Heath 

Occupying a broad zone along the windward slope of the island 
is a dense shrubbery interspersed with considerable areas of bare 
rock, which for want of better name is designated “heath,” the for¬ 
mation being too low (usually less than four feet) to be aptly de¬ 
scribed as “scrub.” It is emphasized that this formation bears little 
resemblance to the rich sandplain vegetation of the South Coast 
mainland. The island heath is composed of but few species, among 
which myrtaceous shrubs are overwhelmingly dominant, viz., Mela¬ 
leuca parviflora, M. m.crophylla and Thryptomene saxicola. The 
Proteaceae are represented only by Hakea suaveolens, H. elliptica 
and Banksia praemorsa, individuals of which are so few and scat¬ 
tered as to contribute nothing to the physiognomy of the formation. 
The only other shrubs are Eutaxia obovata , Gastrolobium bilobum, 
Leucopogon spp. (including capitellatus) and an Andersonia, low- 
wind-pruned masses of the last being conspicuous around outcrops. 

Peppermint Scrub 

Between the 400 and 500 ft. contours the slopes become gentle 
as the “backbone” of the island is approached, and a considerable 
depth of sand lies over the gneiss. A scrub grows here consisting 
mostly of Peppermint (Agonis flexuosa). Agents marginata is com¬ 
mon round rocks that protrude through the sand. Everywhere the 
scrub is broken by small glades carrying a dense tangle of Thomasia 
solanacea and Acacia alata. 

There are more extensive breaks in the scrub along the main 
ridge of the island, where the gneiss may be exposed in broad flat 
sheets or thinly covered with soil. The dominant plants here are 
sedges, rushes and grasses: Lepidosperma spp. (including angus- 
tatum and drummondii ), Scirpus nodosus, S. antarcticus, Juncus 
palV.dus, Danthonia caespitosa and Stipa variabilis. Other herbace- 
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ous species include Cheilanthes tenuifolia, Stackhousia pubescens , 
Dichondra repens (on mats of lichen), Stylidium glaucum, S. fas - 
ciculatum and Trachymene compressa. 

Busliy Yate Forest 

On the leeward slope of the island Peppermint scrub gives way 
not to heath but to a forest of Bushy Yate fEucalyptus lehmanni ). 
Among boulders it is a small, twisted tree 10-20 ft. high; in damp 
gullies its bole is straight and twice as tall. Associated with the 
Bushy Yate is Callitris preissii , which here and there forms pure 
stands of straight trees up to 50 ft. high, under which grow only 
lichens and moss. At higher levels the forest is mixed with Agonis 
flexuosa and A . marginata, at lower levels with Melaleuca pubescens 
and Templetonia retusa. The lianas Sollya fusiformis and Clematis 
microphylla are uncommon away from gullies. 

Teatree Forest 

The steep calcareous slopes above the northern and north-east¬ 
ern coasts support a fine forest of Melaleuca pubescens. Under¬ 
growth is sparse and consists mainly of Poa caespitosa, Rhagodia 
baccata (scandent form), Threlkeldia diffusa and Parietaria debilis. 
On spurs of residual limestone Templetonia retusa appears, associ¬ 
ated commonly with Spyhdium globulosum , more rarely with Wes - 
tringia dampieri and Boronia alata. In some of the steeper gullies 
the limestone capping has been eroded through to the gneiss by 
small watercourses lined with thickets of Trymalium spathulatum 
and Thomasia solanacea . The fern Asplenium praemorsum grows 
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profusely on shaded rocks. Other species especially found in gullies 
include Myoporum serratum, Pliebalium rude, and Pimelea clavata. 

Some excessively steep slopes have been denuded of vegetation; 
the burrowing of petrels, if not its cause, is certainly contributory. 
These denuded areas have been partially recolonised by Solatium 
simile y Olearia axillaris, Scirpus nodosus, Lepidosperma gladiatum, 
Vittadinia triloba, Carduus tenuiflorus and Urtica wrens. 

The following calciphilous herbs occur sporadically in tussock- 
land as well as tea-tree forest: Senecio lautus, Oxalis corniculata, 
Apium australe, Pelargonium littorale, Geranium molle, Erythraea 
centaurium and Anagallis arvensis. 

Comparison with Mainland 

One’s first impression on Bald Island is of a lush, well-wooded 
environment; the vegetation, however, is soon found to be floristi- 
cally poor. Compared with the several hundreds occurring on the 
adjacent mainland, only 63 species of perennial plants were observed 
on the island. Exploration of its south-eastern end would no doubt 
raise this figure, but a final count exceeding one hundred is scarcely 
to be expected. 

This contrast in floristic wealth can be partly explained by the 
greater variety of habitats on the mainland. Sandy coasts in the 
Cheyne Beach area have the usual suite of dune and fore-dune 
plants. Behind the dunes damp peaty depressions carry such charac¬ 
teristic South Coast species as Banksia occidentals and Oxylobium 
capital urn. Various Cyperaceae and Restionaceae cover the beds of 
interdunal swamps. Then come the “sandplains” and their amazingly 
rich heath vegetation, prominent among which are numerous genera 
and species of Proteaceae, Leguminosae and Epacridaceae. Inland 
the country rises and as the sand becomes more mixed with later- 
ite, new elements appear, especially shrubby and stunted eucalypts. 
Finally, on the heavier soils a few miles east of the town of Many 
Peaks a tall forest of Jarrah and Marri begins. Along the lower 
Waychinicup River there are even patches of Karri Loam, on which 
grow many of the components of the Karri forest (but not Karri 
itself); some of these species are at or near the eastern limit of 
their distribution, e.g., Eucalyptus megacarpa, E. cornuta , Agonis 
juniperina, A. parviceps, Trymalium sputhulatum and Boronia 
gracilipes. 

But variety of habitat only partly accounts for the differences 
in vegetation between mainland and island. For the contrast remains 
even if we confine our attention on the mainland to the far western 
end of the Mt. Many Peaks range, which is physiographically and 
pedalogically identical with nearby Bald Island. The myrtaceous 
trees and Callitris that dominate much of the island are here absent 
or rare. On the other hand the silicious sands of the country above 
the limestone zone carry typical South Coast heath, including many 
Proteaceae, a family which is represented on the island by only 
three species and few individuals. 

When Bald Island was joined to the mainland, 10,000 years ago, 
the vegetation of the two areas must have been similar. If it is the 
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island, as the writer believes, that has retained more of its original 
character, one can appreciate the tremendous change that has taken 
place on the mainland in recent times, times which saw the arrival 
of aboriginal man and his firestick. It will also be appreciated how 
the study of a relict vegetation, such as Bald Island seems to have, 
may throw light on that controversial subject, the origin and 
antiquity of southern Australian heaths. 

REPTILES 

Only five species (a gecko and four skinks) were collected on 
the island. Although further collecting, especially in summer, should 
increase this total, there is little doubt that the fauna is impover¬ 
ished compared to the adjacent mainland. The island has been sep¬ 
arated long enough from the mainland for at least one species 
(Ctenotus labillardieri) to have developed a distinct insular race. 

Gekkonidae 

Phyllodactylus marmoratus (Gray). Abundant on Bald Island, 
where 33 (including 11 juveniles) were found under slabs of gneiss. 
Only two specimens were collected at Cheyne Beach and two at 
Waychinicup River. 

Scincidae 

Tiliqua rugosa (Gray). According to Mr. Norman Price, a local 
fisherman, Bobtails occur sparingly at Cheyne Beach. 

Tiliqua occipitalis (Peters). A mummified specimen was found 
in the dunes at Cheyne Beach in December 1959, when D. H. 
Edward and the writer briefly revisited the area. 

Egernia kingi (Gray). We saw only a few on Bald Island, mostly 
sheltering under slabs of gneiss. In summer, however, the species is 
conspicuous in open country (S. Barker, pers. comm.). Two speci¬ 
mens were taken from under rocks towards the mouth of the Way¬ 
chinicup River. 

Egernia nitida (Gray). Very plentiful on Bald Island, less so 
on the mainland at Cheyne Beach and Waychinicup River. All 
specimens were taken from under slabs of gneiss. 

Egern.a pulchra Werner. Plentiful at Cheyne Beach in the vic¬ 
inity of rock outcrops. 

Egernia bos Storr. Abundant at Cheyne Beach in the sand- 
plains. 

Ctenotus labillardieri (Dumeril & Bibron). Abundant under 
slabs of gneiss on Bald Island and the opposite mainland. Good series 
from both localities allowed detailed comparison of the two popula¬ 
tions. Island animals were found to have a considerably higher mid¬ 
body scale count than specimens from Cheyne Beach (and else¬ 
where on the mainland) and to differ slightly in coloration. A much 
higher proportion of the island animals (87 %) had broken or regen¬ 
erated tails than those from Cheyne Beach (35%). The reason for 
this is unknown, although it is partly related to the fact that the 
island series contained a much higher proportion of adults. 
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Omolepida australe (Gray). One was found under rubbish at 
Cheyne Beach. 

Hemiergis peroni (Fitzinger). Two were found under slabs of 
gneiss on Bald Island and nine at Cheyne Beach and Waychinicup 
River under rubbish, fallen timber and rocks. 

Boidae 

Python spilotus (Lacepede). Mr. Price informed us that he had 
killed a Carpet Snake in the settlement at Cheyne Beach. 

Elapidae 

Denisonia coronata (Schlegel). Two were found under rubbish 
at Cheyne Beach. 

Denisonia curta (Schlegel). One was collected by Mr. N. E. 
Milward at Cheyne Beach in February, 1955. 

Notechis scutatus (Peters). Not long before our visit Mr. Price 
killed a female Tiger Snake containing 17 embryos. 

BIRDS 

The 21 species of birds observed on the island are listed below 
with an additional four species from adjacent seas. Subtracting the 
marine and littoral species and a further three that are possibly 
visitors (viz., the kestrel, lorikeet and cuckoo), there remains a 
minimum estimate of 13 land-birds resident on Bald Island. 

Little Penguin (Eudyptula minor). Throughout: our sojourn on 
the island the weather was squally, and hundreds of penguins re¬ 
mained ashore, sheltering in petrel burrows or huddled under 
boulders beside the sea. 

Brown Quail (Synoicus ypsilophorus). A large dark quail 
flushed by B. R. Wilson in Poa-Scirpus tussock-land probably be¬ 
longed to this species, which was plentiful in the vicinity of Cheyne 
Beach. 

Brush Bronzewing (Phaps elegans). These pigeons were ob¬ 
served only in open grassy areas in the teatree lorest above Barker 
Bay. 

Great-winged Petrel (Pterodroma via crop tera). From just 
above the sea to an altitude of 600 ft. petrels were nesting wherever 
the sand was deep enough for burrowing. Burrows were most dense 
in Poa-Scirpus tussock-land and teatree forest. Even the dense 
Peppermint scrub did not deter the birds; though fatalities were 
not uncommon here, several corpses being found in branches of 
trees. The only place where burrows were unexpectedly absent was 
beneath the tall Callitris groves above the north coast. 

At the time of our visit the petrels were sitting on their large 
white egg. Incubation had only begun, as indicated by accidentally 
broken eggs. The breeding season here is thus the same as at 
Eclipse Island, 35 miles to the south-west. 

As the remains of the Fleshy-footed Shearwater (Puffinus car- 
nelpes) and White-fronted Storm-Petrel (Pelagodroma marina) 
were found on mainland beaches opposite the island, we expected 
to find evidence of their breeding on Bald Island. However, none 
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was discovered; alll of the many corpses later found in island 
rookeries were of Pterodroma. 

Black-browed Albatross (Diomedea melanophrys), Gannet (Sula 
serrator), Great Skua (Catliaracta skua) and Crested Tern (Sterna 
bergii). These four species were observed over the sea between Bald 
Island and the mainland. 

Silver Gull (Larus novaehollandiae) and Sooty Oystercatcher 
(Haematopus fuliginosus), A few individuals of these were the only 
shorebirds observed on the island coast. Their paucity was due to 
the entire lack of sandy beaches, reef flats and mud flats. 

White-breasted Sea-Eagle (Haliaeetus leucogaster). One pair, 
possibly, two, were stationed on the island. They were usually seen 
in the vicinity of Eagle Point, and occasionally they crossed the 
strait to the mainland. They were promptly attacked by the Wedge¬ 
tailed Eagles whenever they encroached on their territory. 

Wedge-tailed Eagle (Aquila audax). A pair of these huge 
eagles had their eyrie high above the northernmost point of the 
island at the foot of a granite pinnacle, which we accordingly 
named Eagle Rock. From here they patrolled the open country to 
the south-west, presumably in search of petrels, which in the day¬ 
time were often seen sitting outside their burrows. I am informed 
by D. II. Edward, its discoverer, that the eyrie contained the re¬ 
mains of several Quokkas. 

Nankeen Kestrel (Falco cenchroides) . A single kestrel flew over 
the Poa-Scirpus tussock-land west of the Pips. 

Purple-crowned Lorikeet (Glossopsittu porphyrocephala) . On 
one occasion a small flock flew over the Bushy Yate forest near the 
centre of the island. 

Kookaburra (Dacelo gigas). Two were seen separately in tea- 
tree forest half a mile east of Eagle Point. 

Fan-tailed Cuckoo (Cacomantis prionurus). Its trill was 
heard on one occasion in Peppermint scrub. 

Welcome Swallow (Hirundo neoxena). Uncommon. 

Grey Fantail (Rhipidura fuliginosa). Abundant in wooded 
country, especially teatree forest. 

White-breasted Robin (Eopsaltria georgiana). Plentiful in 
densely vegetated gullies on the north side of the island. This popu¬ 
lation is the easternmost of the species. 

Golden Whistler (Pachycephala pectoralis). Occurs in the more 
heavily wooded parts of the island. 

Brown Thornhill (Acanthiza pusilla). Very plentiful in wooded 
country, especially in Peppermint and Bushy Yate. 

Spotted Scrub-Wren (Sericornis maculatus). Not quite so num¬ 
erous as the preceding species but wider spread. 

New Holland Honeyeater (Meliornis novaehollandiae). Uncom¬ 
mon and largely confined to heath and to clumps of Agonis margin - 
ata around outcrops. 

Western Silvereye (Zosterops gouldii). A few flocks in wooded 
country. 

Red-eared Firetail (Zonaegmthus oculatus). Commonly observed 
in the same places as the White-breasted Robin. 
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Additional species on the adjacent mainland 

The mainland, with its greater area and variety of habitat, sup¬ 
ports a considerably richer avifauna. Species recorded, additional to 
those on Bald Island, are listed as they first appear in the several 
habitats from east to west. 

Littoral, Cheyne Beach: Pacific Gull, Pied Oystercatcher, Red-capped 
Dotterel. 

Lagcon, Cheyne Beach: Little Grebe, White-faced Heron, White 
Egret, Little Grass-bird. 

Coastal Scrub and Heath, Cheyne Beach: White-tailed Black Cocka¬ 
too, Sacred Kingfisher, Black-faced Cuckoo-Shrike, Field Wren, 
Tawny-crowned Honeyeater, Pipit, Squeaker, Grey Butcher-bird. 

Albany Blackbutt Scrub and Heath, west of Cheyne Beach: Brown 
Hawk, Spotted Nightjar, Red Wattle-bird. 

Yate-Bullich Forest, Waychinicup River: Twenty-eight Parrot, Boo- 
book Owl, Golden Bronze Cuckoo, Tree Martin, Western Shrike- 
Thrush, Emu-Wren (actually in a nearby swamp), Red-tipped Par- 
dalote, White-naped Honeyeater, Little Wattle-bird. 

Jarrah-Marri Forest, Many Peaks: Frogmouth, Scarlet Robin, Dusky 
Wood-Swallow. 

Farms, Many Peaks: Swamp Harrier, Whistling Eagle, Willie Wag¬ 
tail, Magpie Lark, Raven, Magpie. 

MAMMALS 

At least two species of land mammal occur on Bald Island, the 
Quokka and a bandicoot. Both of these and an additional six species 
were recorded from the adjacent mainland. With systematic collect¬ 
ing the mainland list should be considerably enlarged, for the Way¬ 
chinicup valley constitutes one of the best mammal habitats in south¬ 
western Australia. This area is quite unspoilt, fires are infrequent, 
and those introduced pests, the fox, rabbit and Rattns rcittus, are 
apparently absent from it. 

Marsupialia 

Sminthopois sp. Among the bones collected by A. R. Main from 
a small cave in the granitic range west of the Waychinicup estuary 
were a few fragments assignable to this genus. 

Isoodon obesulus. The skull of a juvenile Quenda was found by 
A. R. Main in the above-mentioned cave. Bandicoot diggings, pos¬ 
sibly of this species, were common along the lower Waychinicup and 
in the Poa-Scirpus tussock-land on Bald Island. 

Setonix brachyurus. Quokkas were abundant on Bald Island. 
They occurred everywhere from sea-level to the peak, though their 
density varied greatly with habitat; it seemed highest in the Poa- 
Sclrpus tussock-land, least in heath and Bushy Yate forest. At 
night many animals descended to the coast to feed on the succulent 
vegetation. 


195 


Although no Quokkas were seen or snared on the opposite 
mainland, there was abundant evidence of their occurrence in the 
swampy valleys draining into the lower Waychinicup. The dense 
beds of sedges were intersected by a maze of runways littered with 
the characteristic faeces of the species. 

Macropus irmct. The Brush Wallaby does not occur in the sand- 
plain country immediately behind Cheyne Beach but it is not un¬ 
common according to a local farmer (G. A. Dixon) in the forest 
country towards Many Peaks. In December a dead Brush was found 
on the road near the Cape Riche-Cheyne Beach fork. 

Macropus ocydromus. Grey Kangaroos were plentiful on the 
mainland in heath as well as forest, though uncommon in the im¬ 
mediate vicinity of Cheyne Beach. In the past Mr. Jack Westerberg 
has seen mobs of up to 60 at the Bluff. He believed there had been 
a movement towards the west, the kangaroos being attracted to the 
newly established pastures in the Many Peaks district. 

Carnivora 

Canis dingo. According to residents there were still Dingoes in 
the Cheyne Beach area. 

Vulpes vulpes. Foxes were formerly plentiful at Cheyne Beach. 
On one occasion Mr. Norman Price towed a dead dolphin to the 
beach a little north of the settlement and trapped 11 foxes around 
it. Their recent decline may be related to a similar decline among 
the rabbits, which in 1959 were reduced at Cheyne Beach to one or 
two small warrens near the settlement. 

Neophoca cinerea. Hair seals were common at Cheyne Beach 
and disliked by the salmon fishermen for their habit of biting 
through nets to get at the enclosed fish. Only one was seen on Bald 
Island, a sub-adult male. 

Rcdcntfa 

Haftiis fuscipes . This native rat was plentiful in the sandplain 
at Cheyne Beach where three were caught by R. M. Sadleir in box- 
traps. A fourth was trapped in a Quokka swamp on the lower Way¬ 
chinicup. Mandibles of this species were the commonest item among 
the bones collected by A. R. Main in the cave. The abundance of 
fuscipes in this area was a pleasant surprise, and was apparently 
ue to the absence of R. rattus. House Mice, however, have been 
trapped by residents of Cheyne Beach in their homes. 

Chircptera 

Small unidentified bats with fast erratic flight were observed 
on the lower Waychinicup during our December visit. 
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FROM FIELD AND STUDY 


Fossil Wombat from Fremantle.—A few days before Easter 1965, 
a load of building stone from Deane’s (Mather Street) Quarry, South 
Fremantle, was delivered to a building site in Morton Street, Spear- 
wccd. When dressing this stone, the mason (Mr. P. Masilio) noticed 
some teeth and reported the occurrence back to the quarry workers, 
in particular to Messrs. F. and P. Bartolomei and Mr. J. Panizza, 
who in turn reported the occurrence tc the Museum. The specimen 
(now W. Aust. Mus. 65.4.61) turned out to be of a wombat. 

A good deal of work will be necessary to extract the specimen 
from its limestone matrix, and only then will it be possible to identify 
the species, but in the meantime there is no doubt that it is a wom¬ 
bat. The age of the “Coastal Limestones” and hence of this wombat 
is generally considered to be late Pleistocene. 

—D. MERRILEES, W.A. Museum, Perth. 


OBITUARY 

C. L. E. ORTON 

Mr. Charles Leonard Egremont Orton, ornithologist cf Moora, 
died at Perth on January 26, 1965. He was born in England on March 
6, 1883, and educated at Shrewsbury School. He came to Western 
Australia in 1904 and went to I-Iamersley Station in the North-West 
where he stayed for a few years. 

Mr. Orton became active as a naturalist when he came south 
and joined the Midland Railway Company’s staff as Ranger for land 
sales. The company was opening up the Midlands country rapidly 
and Len Orton was in charge of the big stables and camps at Moora 
and Three Springs, meeting the trains and taking prospective pur¬ 
chasers out. In ornithology his name is invariably associated with 
that of Mr. P. T. Sandland and the two first met on the Moora rail¬ 
way station at the end of October 1908 when Mr. Sandland was 
inquiring about a property he wished to buy in the district. Orton 
was the first man to be introduced to him in Moora and their mutual 
interests were known. As he shook hands Mr. Sandland's first words 
to his future colleague for over half a century were: “I believe you 
are a birdy man.” 

Orton left the company’s services soon after and in January 
1909 was on his own block and building a tin shack. He called the 
property “Petworth Park,” and built it up into a very substantial 
estate. He was a successful farmer and had the best Southdown Stud 
in the State, taking numerous prizes at Royal Shows and winning 
several Orient Cups for crossbred lambs. He was active in civic 
affairs, being a member of the Moora Road Board for many years 
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and was its highly competent chairman for 10 years, including the 
trying period of World War II. For 28 years he was on the com¬ 
mittee of the Moora Agricultural Society and served a term as its 
president. He was a wonderful host, described as the best in Moora, 
and his urbane manner and pleasing personality gained him friends 
everywhere. Unfortunately as a country member of this Club he had 



C. L. E. Orton 

little opportunity of active association with it but after he retired 
to Perth, on disposing of his Moora property in 1959, he participated 
in meetings of the Bird Group. 

However, on his visits to the city he was eager to exchange news 
and views with local ornithologists. Mr. C. F. H. Jenkins recalls his 
early days as a cadet in the W.A. Museum, in the early 1930s, when 
Mr. Orton first dropped in on him. It had been a bad season for pas- 
toralists and Mr. Jenkins asked him how things were at Moora. 

Quite good,” was the reply, “I found a Freckled Duck nesting in 
Porter’s Swamp, with a clutch of five eggs . . ” Mr. Jenkins suit¬ 
ably responded and then returned to his first subject, inquiring about 
the shearing. But when he had a bird-man to converse with Mr. 
Orton was not to be deflected. “Quite good,” he said, “I got three 
clutches of Wedge-tailed Eagles’ eggs during the week . . .” The 
two talked birds for several hours, continuing on a walk over the 
Beaufort Street bridge to Trouchet’s corner, until a patient traffic 
policeman gently moved them on from the kerb. 
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The chief interests of the two friends at Moora, Orton and Sand- 
land, were in birds’ eggs, a common activity of field ornithologists 
in those years. Egg collecting has now passed into desuetude and it 
is now very difficult to obtain permits. However, material contribu¬ 
tions to ornithological knowledge were made by the old-time oologists 
(cf. W. Aust . Nat., 4: 149, 187) and the collections gathered together 
by many of them are now in Museums where they form part of the 
research material for students. Unhappily in too many institutions 
they are not adequately cared for. Orton’s, said to be one of the five 
or six best in Australia, was donated to the Western Australian 
Museum in 1952 and is housed in three steel cabinets in the Bird 
Gallery. 

Apart from his personal collecting, Orton added to his collection 
by exchanges with other Australian oologists and overseas. He used 
to send duplicates to the natural history firm of Watkins and Don¬ 
caster in England and would receive extra-limital eggs in exchange. 
Some of these Orton would exchange in turn with eastern states 
collectors. On one of his visits to London he hoped to obtain sets of 
Emperor Penguins’ eggs at an auction, one for himself and another 
for his friend Sandland. When the the first lot was knocked down to 
a buyer the auctioneer said: “Hew many will you take, my Lord?’’ 
“The lot,” was the reply. Orton turned to look at the buyer and he 
then realised that with Lord Rothschild as a competitor he stood 
little chance. 

Orton’s personal field investigations were mainly in the Moora 
district, in the productive local swamps, and west to the Dandaragan, 
Cockleshell Gully and Jurien Bay country. For an egg collector he 
had one serious disadvantage he could not climb. But he had a 
superb colleague in Sandland who was adept at this skill. The two 
friends made many interesting records. They determined the north¬ 
ern breeding range of the Blue-billed Duck and made useful life 
history studies of various species, including the host preferences of 
various cuckoos, the nesting of the Little Wattle-bird and of the 
White-tailed Black Cockatoo. They paid particular attention to the 
last-named species and established the fact that though this cockatoo 
laid two eggs, only one nestling was ever reared. There was a lapse 
of 4-5 days between layings, incubation started with the first egg, 
and the second chick to be hatched would be trampled to death by 
the first and it remained decomposing in the nest. Sandland (the 
climber) had examined well over a hundred cockatoos’ nests in the 
course of their field work. 

A zestful account of a field excursion by the two friends was 
published by Orton in The Oologist (London), 5 (1), March 1925: 
19-23 and later in the same periodical (7 (4), December 1927: 83-84) 
L. L. Redek, an American ornithologist who visited them in the 
Moora district, contributed an appreciatory note with a photograph 
of the two examining Little Black and Little Pied Cormorants’ nests 
in Street's Swamp. 

Mr. Orton left a widow but had no children. 

—D.L.S. 
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Scrub-bird, Noisy 1, 77 
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Spoonbill, Yellow 11 
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S. bergii . 33, 194 

S. macrura . 22 

S. nereis . 33 

Stictonetta membranacea 198 

Stilt, Banded. 11 

Stilt, White-headed 11 

Stint, Little . 90 

Stipiturus malachurus 173, 195 
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Storm-Petrel, White-faced 32, 
193 

Strepera versicolor . 195 

Streptopelia chinensis 153 

S. senegalensis 153 

Sula serrator ... . 194 

Swamp Harrier 195 

Swan, Black 11 

Swallow, Welcome 194 

Synoicus ypsilophorus . 193 

Teal, Grey . 11 

Tern, Arctic .. 22 

Tern, Bridled 33 

Tern, Caspian . 33 

Tern, Crested 33, 194 

Tern, Fairy . 33 

Tern, Gull-billed . 10, 93 

Tern, Marsh 10 

Thornhill, Brown 168, 194 

Thornhill, Western 168 

Thornhill, Yellow-tailed . 168 

Tree-Duck, Plumed . 119 

Tree-Martin . 195 

Triller, White-winged . 93 

Tringa nebularia 90 

Tropic-bird, Red-tailed . 120, 

171 

Turtledove, Indian . 153 

Turtledove, Senegal . 153 

Warbler, Western . 168 

Wattle-bird, Little 195 

Wattle-bird. Red 195 

Waxbill, Sydney .55, 160 

Whipbird, Black-throated 172 

Whistler, Golden 194 

Willie Wagtail 195 

Wood-Swallow, Dusky 195 

Wren, Banded Blue 50, 167 

Wren, Blue-breasted 173 

Wren, Field . 195 

Wren, Red-winged . 168 

Xenus cinereus 92 

Zonaeginthus oculatus . 49, 

160. 168, 194 

Zostcrops gouldi 168, 194 
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Ablcpharus butleri 46 
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Ctenotus . 84 
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D. curta . 193 

D. gouldi . 89 

D. mas ter si . 172 

D. monachns . 89 

Egernxa 85 

Egemia bos 27, 175, 192 

E. kingi . 192 

E. nitida 174, 192 

E. pulchra . 25, 174, 175, 192 

E. p. longicauda . 26 

E. vohitii . 29 


Hemiergis peroni 193 

Moloch horridus 157 

Notechis scutatus 193 
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Python spilotus . 193 

Rhodona lineopunctulatum 174 

Tiliqua occipitalis . 192 

T. rugosa . 192 

Trachysaurus rugosus . 192 
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Crinia georgiana 71 

Pseudophryne douglasi 66 

Uperoleia marmorata . 66 
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Ischnothrix muthewsi . 149 
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35, 44 
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Agonis flexuosa ... 3’4, 35, 189, 

190 

A. juniperina . 191 

A. linearifolia 162, 164, 165 

A. marginata . 189, 190 

A. parviceps . 191 

Aira elegans . 163 
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Alyxia buxifolia . 45 

Anagallis arvensis . 45 , 191 

A . foemina . 45 

Andersonia . 189 

Anthericum divancatum . 80 

Apium australe . 191 

Apium prostratum . 37 , 38 , 39 , 

45 

Arctotheca nivea . 15 , 42 , 45 

Arth rocnemum h a locnem- 

oides ...,. ...... 81 

Asplenium praemorsum . 190 

Atriplex cinerea . 189 
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Blancoa canescens . 130 
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. 42, 44 
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. 23 

C. gunni ... 

. 23 

Clematis microphylla ... 

20, 190 

C. pubescens . 

. 35, 44 

Conostylis candicans . 

. 20 
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. 23 

Cotula coronopifolia . 

38, 3*9, 

45 


C. cotuloides . 

. 42, 45 

Crassula colorata . 

38, 45 

C. macrantha . 

38, 45 

Crowea augustifolia . 

. 147 

C ryp t os temma calendula 

. 34, 


45 


Cryophytum crystallinum 44 

Cyathea australis . 93 

Cynodon dactylon . 44 

Danthonia caespitosa . 189 

Dichondra repens . 45, 190 

Digitaria sanguinalis . 163 
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Disphyma australe .42, 189 

Dodonaea aptera . 45 

Ehrharta longiflora . 80, 163 


Elythranthera . 3, 6 
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E. emarginata .. 7 

Enchylaena tomentosa 16, 189 

Erodium cicutarium . 16 

Erythraea centaurium . 191 

Eucalyptus calophyUa 162, 

169, 191 

E. carnabyi . 151 

E. chrysantha . 151 

E. cornuta . 191 

E. diversicolor . 191 

E. lehmanni . 190 

E. marginata . 151, 162, 169, 

170, 191 

E. megacarpa . 151, 191 

E. patens . 162 

E. rivalis . 151 

E. rhodantha . 151 

E. salmonophloia . 171 

Eutaxia obovata . 189 

Exocarpus spartea . 41, 44 

Gastrolobium bilobum . 189 

Geranium molle . 80, 191 

Glossodia . 3 

Goadbyclla . 147 

Hakea elliptica . 189 

H. suaveolens . 189 

Hibbertia cuneiformis . 35, 45, 

189 

Hordeum lepoi'inum . 32, 35, 

38, 39, 44 

Hymenolobus procumbens 40, 
45 

Isotoma scapigera . 45 

Juncus pallidus . 80, 189 

Kochia oppositifolia . 189 

Lavatera plebeja (plebeia) 

. 16, 37, 38, 39, 45 

Lepidium foliosum .. 16, 38, 39, 

45 

Lepidospenna angus tatum 

. 44, 164, 189 

L. dnanmondii . 189 

L. gladiatum . 20, 40, 41, 44, 

51, 189, 191 

L. tetraquetrum 162, 164 

Leucopogon capitellatus . 189 

L. parviflorus .19, 20 

L, rich cl . 35, 45 

Lolium loliaceum . 32, 35, 38, 

39, 44 

Lotus angustissimus . 80 

Macrozamia . 167 

Malva parviflora . 16, 189 

Medicago denticulata . 45, 80 

Melaleuca huegelii .35, 45 

M. microphylla . 189 

M. parviflora 34, 40, 45, 162, 

165 

M. pubescens . 16, 17, 21, 190 

M. raphiophylla . 80 

M. steedmani . 151 
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Mirbelia dilatata . 162, 165, 

168 

Monadenia micrantha . 91 

Myoporum insulare 34, 35, 45 
M. send turn . 191 


Nitraria shoberi 16, 32, 33, 

35, 37, 42, 45 

Olearia axillaris 19, 20, 35, 

37, 41. 45, 191 

Opercularia vaginata 167 

Oxaiis corniculdta . . 191 

Oxylobium capitatum . 191 

Parapholis incurva 44 

Parietaria debilis 38, 39, 44, 

190 

Pelargonium littorale . 191 

Phebalium rude . 191 

Phytlanthus calycinus . 45 

Pimelea clavata 191 

P. ferruginea 35, 40, 41, 45 

Pittosporum . 21 

Poa annua . 163, 168 

P. australis 44 

P. caespitosa . 20, 189, 190 

P. poiformis 35, 37, 38, 41. 
42, 44 

Polycarpon tetraphyllum 38, 
44 

Poranthera microphylla 45 

Prasophyllum . 23 

Pterostylis hamiltoni 23 
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P. vittata . 23 

Rhagodia baccata 16, 32, 35, 
37, 40, 44, 189, 190 
Romulea rosea . 80 
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Salicornia australis . 40, 44 
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41, 45 

Scirpus antarcticus . 189 

S. nodosus 41, 44, 80, 189, 

191 


Senecio lautus .20, 41, 

, 45, 

191 

Serrafalcus arenarius . 


44 

Solanum simile . 

20, 

191 

Sollya fusiformis . 

45, 

190 

Sonchus megalocarpus 


38, 

45 



S. oleraceus 

38, 

, 45 

Spinifex hirsutus . 


15 

8. longifolius . 


20 

Spiranthes sinensis . 


23 

Sporobolus virgmicus . 


189 

Spyridium globulosum ... 

35 

,45, 

190 



Stackhousia pubescens 


190 

Stellaria media .... 

... 38 

, 44 

Stipa variabilis . 20, 

44. 

189 

Stylidium adnatum . 

35, 

45 


8. crassifolium . 147 

S. fasciculatum . 190 

8. glaucum . 190 

S. variabilis . 44 

Templetonia retusa . 35, 40, 

45, 190 
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T. zeyheri . 15 
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Trachymene compressa . 190 

Triodia . 96 

Trymalium spathulatum . 45, 
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Urtica urens . 191 
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Vulpia membranacea . 44 

Westringia dampieri . 20, 190 
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BENNETT, Miss K., C - Nurses Quarters, Mental Hospital, Claremont. 
BINSTED, G. E., C/- P.O., Roebournc. 

BLACKBURNE, Miss J., C - Nurses Qtrs., Princess Margaret Hospital, Subiaco. 
BLACKWELL. Miss J.. 87 Hardy St., Hollywood. 

BLAKE, Mrs. E. V.. “Oaklcigh”, Brunswick Junction. 

BLINCO, G., 59 Riley Rd„ Claremont (Sp.). 

BOOTH, Mrs. D., 36 Grenville St., Tuart Hill. 

BOURKE, P. A.. 48 High St., East Maitland, N.S.W. (B., Bot., L). 

BOWEN. B.K., 16 Thomas St., Ncdlands (F.). 

BOYD. R. J., 56 Clifton St.. Ncdlands (R., Mb.). 

BRANDY. Mrs. B.. 210 Heytesbury Rd., Subiaco. 

BRADLEY, W. P., 364 Stirling Highway, Claremont. 

BRADSHAW, Dr. S. D., Museum National D'Histoire, Naturellc, 7 Rue Cuvier, 
Paris. France. 

BRAYSHAW, Miss R., 8 Sydnev St.. Mosman Park. 

BRIDGE, Peter, 248 Rutland Ave., Carlisle (E., G., Marsupials, Sp.). 

BRIGGS, Mrs. R.. 469 Stirling Highway, Cottesloc (B., Bot., Mb.). 

BRINDLEY. C. E., 69 Owtram Rd., Armadale (B., Bot., Geol., Lapidary, M.). 
BROADBENT, Mrs. H. F\, 17 Marita Rd.. Claremont. 

BROWN, C. M. A., 26 Riverview St., South Perth, (E. Bot., G., Geogr., Geol.). 
BROWNE, W. S., C - Mental Hospital, Claremont. 

BULLER, K. G., 31 Broome St., Ncdlands. 

BUNGERT. Mrs. R., Renou St., E. Cannington. 

BURBIDGE, A. A., Zoology Dept., University of Texas, Austin, Texas. 

U.S.A. 78712. 

BURNS. W. J., 495 Main Rd., Trentham, New Zealand. 

BUR RIDGE, R. W., 14 Osborne Pde., Cottesloe (G.). 

BUTLER, Miss G., 82 Ciarratt Rd., Bayswater (R.). 

BUTLER, Rav. 116 Acton Ave., Rivervale. 

BUSH, T. E., Elder St., Mullewa (B.). 

BYRNE, G., C/- Zoology Dept., University of W.A., Nedlands (Bot., Geol., I.). 

CALABY, J. M., C - CSIRO Division of Wildlife Research, Canberra, A.C.T. 
CARDON, V. L., 6 Saladin St., Swanbourne. 

CARDON, Mrs. V. L., 6 Saladin St., Swanbourne. 

CARNABY, I. C. Box 93. P.O., Lake Grace (B.). 

CHALMER, H. Acanthus Rd., Riverton. 

CHALMER, Mrs. H., Acanthus Rd., Riverton. 

CHANTRY. J., 24 Charles St., South Perth. 

CHANDLER, J. P., Curtis Rd., Melville. 

CHAPMAN, Mrs. R., La Grange Mission, Broome. 

CHARLES, Mrs. I. E., 36 McKenzie St., Safety Bay. 
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CHEESEMAN, G. M., P.O. Box 6, Mundaring. 

CHEYNE, Miss D., 9 Saladin St., Swanbourne (B., Bot., C., G.), 

CHEYNE, Miss T., 9 Saladin St., Swanbourne (B., Bot., C., G.). 

CHISHOLM, A. H., “Nenagh”, Milson Rd., Cremornc Pt., N.S.W. (B.). 
CHITTLEBOROUGH, Dr. R. G., 7 Rochdale Rd., Claremont. 

CHRISTCHURCH GRAMMAR SCHOOL, Claremont. 

CLARKE, Mrs. A., 22 Hillway, Nedlands. 

CLARKE. Miss G., 10 Malcolm St., North Beach (G.). 

CLEMENTS, Dr. D., 21 Goldsmith Rd., Claremont. 

COCKETT, E. G., 169 McDonald St., Tuart Hill. 

COLEBATCH, H., 27 Portland St., Nedlands. 

COLEBATCH, Lady M., 27 Portland St., Nedlands. 

COLLINS, K., 37 Kitchener Road, Melville. 

CONNOR, P. St. Barbe, 117 Winthrop Ave., Crawley. 

CONNOR, Mrs. D. St. Barbe, 117 Winthrop Ave., Crawley. 

COOK, D. L., 13 Boronia Ave., Nedlands (Vertebrate Palaeontology, Geol., Mb). 
COOK, Miss E. G., 97 Merriwa St., Nedlands. 

COOK, P., 13 Boronia Ave., Nedlands. 

COLEMAN, Mrs. Edith, 21 Cnr Beach Rd. and Cliff St., Marmion (B., F., 
G. Geogr.. I.. S.). 

COR1SH, H. F., 28 Duke St., East Fremantle (B). 

COTTRELL, G. W. (Jnr.), R.F.D. Hillsboro, New Hampshire, 03244, 

U.S.A. (B.). 

CRABB, Mrs. D., R.M.B. 410, Kojonup. 

CRAWFORD, I. M.. C/- W.A. Museum, Beaufort St., Perth. 

CREEVY, P., P.O. Box 902, Mt. Isa, Queensland. 

CREEVY. Mrs. P., P.O. Box 902. Mt. Isa, Queensland. 

CROMMEL1N, Miss M. F., The Crommelin Biological Station, Pearl 
Beach, via Woy Woy, N.SAV. 

CROSS, A. L., C/- 90 Alderbury Rd., Floreat Park. 

CROSS. Mrs. A. L., C/- 90 Alderbury Rd., Floreat Park. 

CROWE, C. F., 23 Rosser St., Cottesloe. (B., Geol.). 

CROWE, I. F., Flat 212, Mountway Flats, 36 Mount St., Perth (G., Geol., 
Geogr.). 

CROWE. R., 23 Rosser St., Cottesloe. 

CRUTTENDEN, Mrs. M., 18 Stewart St., Mosman Park. 

CUMMINGS. A.. 34 Leake St.. Peppermint Grove. 

CURRY, A. G., 348-350 Mill Point Rd., South Perth. 

CUSSENS, R. E., P.O. Box 27, Denmark. 


DANIELL, Mrs. T., Buyi Billanak Pt. Ltd., Private Mail Bag, Esperance. 
D'ARCEY-EVANS, Mrs. R., 31 George Rd., Lcsmurdie. 

DAVIS, R. E., C/- Haematology Dept., Royal Perth Hospital, Perth. 
DAVIES, Charles F., 28 Scott St.. Mandurah. 

DAVIES, Dr. S.J.J.F., Waters Unton, Mt. Helena (B., Behaviour, Bot., M.). 
DAVY, Dr. R„ 23 Kinlock Ave., Ferndale, Cannington. 

DAVY, Mrs. R., 23 Kinlock Ave., Ferndale, Cannington. 

DAWSON, Mrs. W., 2 Evelyn St., Claremont. 

DAWSON, V. A., 95 Robert St.. Como. 

DEAR, Mrs. N., Morrison Rd.. Swan View. 

DEAR. Miss Dixie. Morrison Rd., Swan View, 
dc REBEIRA, C. P. S., 17 Seaforth Rd., Tuart Hill (B.). 
dc REBEIRA, Mrs. C., 17 Seaforth Rd.. Tuart Hill (B.). 

DELL. John, Box 24, P.O., Kalamunda. 

DENNY, Mrs. J. A., “Glcnaire," Private Mail Bag 18, Lavers Hill, Victoria. 
DOEPEL, F. G., 14 Stirling Highway, North Fremantle. 

DOUGLAS, A., C/'- Museum, Beaufort St., Perth. 

DOYLE, G., 25 Poinsettia St., Inala, Queensland. 

DUFFIELD, F. W. H., 16 Hartwell St., Mt. Lawlcy. 

DUFFIELD, Mrs. F. W. H., 16 Hartwell St., Mt. Lawley. 


EALEY, Dr. E. H. M., Dept. Zoology, Monash University, P.O. Box 92, 
Clayton, Victoria. (B., M., Mb.). 

EDGAR, 1. M., 37 Mitchell St., Ardross. 

EDGAR, Mrs. I. M.. 37 Mitchell St., Ardross. 

EDK1NS, E. 377 Hector St.. Tuart Hill. 

El VERS. Miss G., 18 Warnham Rd., Cottesloe. 

ELLIOTT, Gordon, 26 Calc St., Como. 

ELLIOTT, Miss S., 86 Webster St., Nedlands. (B., Bot.). _ if J 

ELSON, Miss K. P., C/- Botany Dept., University of W.A., Nedlands. 
ESMANIS, Armand, 35 Jameson St., Mosman Park. 
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(B.). 


FIDGE, F. A., Box 9, Narembeen. 

FISHER, C. D.,. 31 McKenzie St., Safety Bay. (B.). 

FISHERIES DEFT., 108 Adelaide Terrace, Perth. 

FLETCHER, K. F., 10 William St., Armadale. 

FRANCIS. L. S.. Box 1014J, G.P.O., Adelaide, S.A 
FRETWELL, H. N., 167 Brookton Highway, Karragullen. 

FROUDIST, J., 20 Jersey St., Jolimont. 

FRY, T. C., Flat 3, 367 Stirling Highway, Claremont. 

FORD, Julian, 7 Pinner Place, Lynwood, W.A. (B., G., M., R.). 

GARDINER, A., 37 Parramatta Rd„ Doublcview. 

GARDINER, Mrs. Betty, Beatrice Rd., Dalkeith. 

GARRATT, E. J., 255 Vincent St., Leederville. (B„ E., Geol., M.R.). 

GARRATY, R., 28 Egham St., Victoria Park 

GENOWAYS, H. IL, University of Kansas, Museum ol Natural History, 

Lawrence, Kansas, U.S.A. ft , 

GENTILLI. Dr. J., C/- University of W.A., Ncdlands, (Climatology 

Biogeography, Mycology). . ... . VT n . tn . 

GENTILLI, Mrs. J.. C/- University of W.A., Nedlands (G.). 

GEORGE. Alex. C/- The Herbarium, Royal Botanic Gardens, Kew, Richmond, 
Surrey, England. (Bot., G., Geogr.). 

GEORGE. M. C. t Agricultural Wing, High School, Harvey. 

GILMORE. D., Cl- Guildford Grammar School, Guildford. 

GRATTE, S. G., 296 Seventh St., Wonthello. 

GRAY, Miss D.. 21 Saunders St., Mosman Park 
GRAY, Mrs. N., 13 Kathryn Cres„ Claremont. 

GREEN, Miss M. B., '‘A” Allcnby Flats, 50 Broadway, Nedlands. (B.). 
GREENHALGH, Mrs. R., “Brandlesome,” 266 Spencer Street, Thornlie. 
(Bot.. G.). 

GRIFFITHS, K., Post Office, Parkerville (B. Bot., I., R.). 

GROOM, L., 52 Napier St., Claremont. 


HACKSAW, Mrs. D. M., “Illawarra,” Karragullen. 

HALLAM, Prof. H. E., 13 Walter Street, Claremont. 

HALLAM, Mrs. H. E., 13 Walter Street, Claremont. 

HALIJDAY, W. H., 34 Gallop Road, Nedlands. 

HAMILTON, C. S., 28 Edgecombe Street, Como (B.). 

HAMMOND, Miss Judy, Flat 14, 226 Adelaide Terrace, Perth. 

HANLON, T. E., 135 Victoria Avenue, Dalkeith. 

HANSEN, P. R., 31 Auborough St., Doubleview’. 

HARGREAVES, J. D., 3258 Albany Highway, Armadale. 

HARNETT. Mrs. D.. 29 Fry Street, Esperancc. 

HASKINS, Dr. C. O., Carnegie Institution of Washington, 1530 P. Street, 
N.W., Washington 5. D.C., U.S.A. 

HASSETT, Mrs. A. J., 316 Salvndo Road, Floreat Park. 

HASTINGS, S., 39 Treasure Road, Cannington. 

HEAD, M. J., 68 Emmerson Street, North Perth (Mb., Ph., Sp.). 

HEINSOHN, George, C/- Zoology Dept. University of W.A., Nedlands. 
HEARN, Miss H., Walba Way, Swanbourne. 

HEMSI.EY, L. A., C - Diamond Farm, Wanncroo. 

HENDERSON. Miss F., 4 Leura Street, Hollywood. 

HIGHAM, H., 114 Matheson Rd., Applecross. 

HILL, Mrs. N. E., Flat 7, “Sunnymead,” 73 Mount Street, Perth (B.). 
HILL, Rev. W R., 107 Reynolds Road, Mt. Pleasant. 

HINDWOOD, K. A., 105 Middle Harbour Road, Lindfield, N.S.W. (B.). 
HISCOCK, Miss L, 61 Leeds Street, Dianella. 

HOCKNELL. N\, P.O. Box 51, Plympton, S.A. 

HODGKIN, Dr. E. P., Dept, of Zoology, University of W.A., Nedlands 
(L, Mb.). 

HOGARTH, T. W., Cnr. Dairy & Lionel Roads, Darlington (B.). 
HOGARTH. Mrs. T. W., cnr. Dairy & Lionel Rds., Darlington. 

HOS, Mrs M. M., Baker Street, Lower King, Albany. 

HOSKING, Miss M., C/- St. Hilda’s C. of E. Girls’ School, Bay View Tee., 
Mosman Park. 

HUNTER. John L., 283 Grand Promenade, Doubleview. 

HUTCHINSON. Hon. Mrs. R., M.L.C., 1093 Beaufort Street, Bedford. 
HUTCHISON, B., 11 Birdwood Avenue, Woodlands. 

HUTCHISON, D. E., 53 Dunrossil Street, Wembley Downs. 


JACOBS. Dr. A., Narrogin. 

JANICKE, Stephen, C/- Miss M. Thomas, 37 Merriwa Street, Nedlands. 
JEFFRIES, R., “Rockville,” Kudardup. 
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JENKINS, Mrs. C. F. II., 15 Labouchcre Road, South Perth. 
JENKINS, Miss G., 15 Labouchere Road, South Perth. 

JOB, Mrs. R., Flat 5, 19 Princess Road, Nedlands. 

JOB, R., Flat 5, 19 Princess Road, Nedlands. 

JOHNSON, Miss D., 6 Merriwa Street, Nedlands. 

JONES, A. D., Smith’s Brook, Middlesex, viz Manjimup (B., M.). 
JONES, Dr. H. S., 74 Duncraig Road, Applccross. 


KEAST, Professor J. A., Dept, of Biology, Queen’s University, Kingston, 

Ontario, Canada. 

KEEHNER, Mrs. L., 3 Hawkins Street, Mt. Pleasant (G.). 

KENNEALLY, K. F., C/o Botany Department, University of W.A., Nedlands 
(Bot.). 

KENDRICK, G., 1 Jagoe Street, Willagcc (C., Mb.). 

KIRSCH, Dr. J. A. W., Dept, of Zoology, University of Kansas, Lawrence, 
Kansas, 66044, U.S.A. 

KLUMPP, Miss J., 41 Alexander Road, Dalkeith. 

KNEZY, Stefan, Kelvin Road, Maddington. 

KNIGHT, Dr. J. O., 32 The Boulevarde. Floreat Park. 

KNIGHT, Mrs. J. O., 32 The Boulevarde, Floreat Park. 

KNOTT, E. D,, 77 Kalinda Drive, City Beach. 

KOCH, L. E., 51 Kingsway, Nedlands. 

KOVALEVS, Paul, 132 Gloster Street, Subiaco. 

KOWARSKY, John, 65 Holmfirth Street, Mount Lawley. 

KRUISKAMP, J. P., 79 Holman Street, Alfred Cove. 


LACEY, E. H., 65 River Rd., Kclmscott. 

LACEY, Mrs. M„ 65 River Rd., Kclmscott. 

LAKE, John H., 70 Victoria Ave., Claremont. 

LAMING, Mrs. D., 83 Ellen St., Fremantle. 

LEE, Mrs. N. F., Byford. 

LEE, N. F., Byford. 

LeFANU, S., 41 Riverview Terrace, Indooroopilly, Brisbane, Queensland (G.). 
LEVITZKE, J. C., 21 Robinson Terrace, Daglish. 

LEVITZKE, Mrs. G., 21 Robinson Terrace, Daglish. 

LIBRARY BOARD OF W.A., James St., Perth. 

LINDBERG, B., 65 Clarke Rd., Morley. (Mb.). 

LINDGREN, E. t 21 Violet Grove, Shcnton Park. (B., G., Ph.). 

LINDGREN, Mrs. E., 21 Violet Grove, Shenton Park. (B., G.). 

LINDSEY, Miss P., 20 King’s Rd., Subiaco. 

LISLE, Mrs. A. K., 79 Reynolds Rd., Mt. Pleasant. 

LISLE, J. W., 79 Reynolds Rd., Mt. Pleasant. 

LITTLEJOHN, Dr. M. J., Dept, of Zoology, University of Melbourne, 

Parkeville M2, Victoria. 

LOARINCi, Mrs. M., “Wood St. Mars,” Bicklcy (B.). 

LODGE, C, A.. R.M.107D, Boyup Brook. (B.). 

LOWRY, D., C/- Geological Survey, Francis St., Perth. 

LUCAS, J. S., Zoology Department. University of W.A., Nedlands. 

LULLF1TZ, F., C/- Post Office, Broome. 


MAIN, Dr. B. Y„ C/- Zoology Dept., University of W.A., Nedlands (A.). 
MANNING, Mrs. M., M.B.E., 46 Onslow St., South Perth. 

MARSHALL, Mrs J., Flat 4, 246 St. George’s Terrace, Perth. 

MASTERS, Mrs. G., Box 43, P.O., Armadale. 

MATHEWS, A. G., 50 Douglas Avenue. South Perth (B., I., Mb.). 

MAWSON. J. R., 42 Aurelian Street, Palmyra (A., R.). 

MAY, Miss C., 12 Strcatley Road, Rivervale. 

MAY, P., 12 Strcatley Road, Rivervale. . rTO . 

MAYHEW, W. W., C/o University of California, Riverside, California, U.S.A. 
MAYR, Professor Ernst, Museum of Comparative Zoology, Harvard 
University, Cambridge, 38, Mass., U.S.A. 

MEES, Dr. G. F., Rijksmuseum Van Natuurlijke Historic, Raamsteeg 2, 

Leiden, Holland. 

MERRILEES, D., C/- W.A. Museum, Beaufort Street, Perth. 

MFRRY, Mrs. C. II., 136 Grant Street, Claremont. 

METHODIST LADIES’ COLLEGE (The Librarian), Claremont. 

M1LHINCH, A. L., Scabrook, via Northam (B., Gcol.). 

MILH1NCH, Mrs. A. L., Seabrook. via Northam (Bot., G.). 

MILLS, Mrs. M. B., Box 157, Mcrredin (Bot., I., G.). 

MILNE, II., 134 Duke St., Scarborough. 

MILNE, Mrs. IL, 134 Duke St., Scarborough. . 

MILWARD, N. E., Zoology Department, University of Queensland, St. Lucia, 
Queensland (Mb.). 
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MOOR, Geoff., 4 Kelvin Street, Maylands. 

MORGAN, K. H., 3 Jennifer Way, Rossmoyne (Geol., Mb.). 

MORRIS, Miss Hope, 139 Stubbs Tee., Daglish (B.). 

MORRISON, Mrs. P., 22 Armagh St., Victoria Park. 

MOTT, J. J., 1 Hartfield Way, Balga. . u _ . KT c u/ 

MOULDS. M. S., 14 Chisholm Street, Greenwich, Sydney, N.S.W. 

MOUNSEY, C. F., School House, Cockatoo Island, Yampi Sound. 

MUIR, B., 45A Armagh Street, Victoria Park. , 4 _ , 

McARTHUR W M., C.S.I.R.O., Underwood Avenue, Floreat Park (Bot., Geol., 


S.). 

McCRUM, R., Kintore Road, Pnrkerville (B.). 

McDonald, Miss A., Flat 4, 30 Preston Street Como. 

MACDONALD. J. D., Dept, of Zoology, British Museum (Natural History). 

Cromwell Road. London, SAV.7, England (B.). 

McGAURAN, Miss J.. “Bunya," Yuna (B., Bot L, R.). 

McGILL, A. R., 119 Wollongong Road, Arncliffe, N.S.W. (B). 

McGOWAN, E. E., 71 Lynn Street, Trigg Island (Geol., Georgr., I., M., Mb., 
R S ) 

McHUGPL L. J. F., 30 Oliver Road, Roseville, N.S.W. (B.). 

McINTOSH, D. L., C/- C.S.I.R.O. Division of Wildlife Research, Canberra, 
A.C.T. 

McKEAN, J. L., C/- C.S.I.R.O. Division of Wildlife Research, P.O. Box 109, 
Canberra, A.C.T. (B.). 

McKAY, R. J.. C/- W.A. Museum, Beaufort Street, Perth (F.). 

McKENNA. L. N., 12 Goldsworthy Road, Claremont (G.). 

McKEY, Miss M., Flat 7. 225 St. George’s Tee., Perth. 

McMILLAN, R. P., Guildford Grammar School, Guildford (Bot., I., Mb.,). 
McMILLAN, D. J., 13S Broome Street, Cottesloc. 

McPHEE, A. J., 4 Seabrook Street, ML Hawthorn. 


NANK1VELL, I. R., 31 Stanley Street, Mount Lawley. 

NEWBEY, K. R., Ongerup. 

NEWELL, Mrs. L. M. S., 10 Malcolm Street, North Beach (B., Bot., G.). 
NICHOLLS, Miss C. A., C.S.I.R.O. Division of Wildlife Research, Clayton 
Road, Mt. Helena (G.). 


O’DONNELL, F. J., 102 Caledonia Avenue, Maylands. 
O’HALLORAN L. M., “Deepdene”, Karridalc (L, R.). 
OLDHAM, John, 11 Saladin St., Swanbournc. 
OLDHAM, Mrs. Ray, 11 Saladin St., Swanbourne. 
ORR, Rodney, 1 Carlton Street, Lcedcrville. 


PAGET, P., “Glcnbrook”, 141 Clifton Street, Kelmscott (B. Bot., Geol., I. Mb.). 
PALMER, Mrs. E., 31 Kenny Street. Bassendean (G.). 

PARKF.S, B., Lot 33, Glen Shion Lane. Mt. Eliza, Victoria (Freshwater Fishes). 
PARKIN, M., 39 The Avenue, Ncdlands. 

PATERSON, Miss A., 33 Keane Street, Peppermint Grove. 

PAYNTER, Mrs. R., Cl- Post Office, Clackline. 

PEARCE, Miss Lorraine. C/- 3 Panby Street, Doublevicw. 

PEPPER, A. Y., 65 Brighton Road, Scarborough (B„ Colour Ph., G.). 

PERRY, G.. 65 Clarke Rd., Morlcy. 

PERRY, Mrs. C», 65 Clarke Rd., Morley. 

PERRY. D. H., 26 Egham Street, Victoria Park. 

PESCOTT, R. T. M., C/- Royal Botanic Gardens, South Yarra, Melbourne, 
Victoria. 

PETERSON. J. M., 14 Barry St., Morwell, Victoria. 

PHILIPP, G. A., 2408 Timmendorfer Strand, Lubecker Str. 5 A., Germany. 
PHILLIPS. B.. 11 Luita St.. Wembley Downs. 

PH1LP, Don, 12 Ashton Ave., Graylands. 

PIANKA, Dr. E. R., C/- Dent, of Zoology, Princeton University, PO Box 704 
Princeton, New Jersey, 08540 U.S.A. 

PIZZEY, G. M., “Ceres,” Red Hill. Victoria. 

POOLE, W. E., C.S.I.R.O. Division of Wildlife Research, P.O. Box 109, 
Canberra. A.C.T. (G.). 

PRALL. D. I.,401 Deliar Rd., Gosnclls. 

PRATT. C. E. 68 Newry St., Floreat Park. 

PRATT. Mrs C. M., 68 Newry St., Floreat Park. 

PUSTKUCHEN, I\, Rosebrook, Stoneville. 

R.A.O.U. (W.A. Branch), C/o John Dell, Box 24, Post Office, Kalamunda. 
REID, D. R., Lot 106 Urch Rd., Roleystone (B. Geol.). 

REID, Mrs. D. R., Lot 106 Urch Rd., Roleystone. 
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RIDE, Dr. W. D. L., W.A. Museum, Beaufort St., Perth (M.). 

RIDLEY, Miss, J., 66 Viking Rd., Dalkeith. 

RIDPATH, M. C., C.S.I.R.O. Division of Wildlife Research, Clayton Rd., 
Helena Valley. 

ROBINSON, A. II., “Yanjettee” Coolup (B.). 

ROBINSON, B., 21 Bourke St.. South Perth. 

ROBINSON, Mrs. J. N., “Marrinup,” Box 61, York. 

ROBINSON, F. H.. Wootoona Cottage, Bertram St., Darlington. 

ROBINSON. L., 66 Cliff St., Wollongong, N.S.W. 

ROEGER, M., 38 Hampden St., South Perth (B.). 

ROSS, P. H., 58 Pcarse St., Cottcsloe (Fungi). 

ROSS, Miss M., 15 Parker Ave., Sorrento. 

ROWBOTTOM, Mrs. V., Methodist Ladies’ College, Claremont. 

ROWE, F. W., Kendenup (Bot., G.,Geol., L). 

ROWE, G., 116 Ardross St, Applecross. 

ROYCE, R. D., State Herbarium, Dept. Of Agriculture, Jarrah Rd., South 
Perth (Bot.). 

RUDDUCK, Miss A. C, "Koobabbie,” Coorow (G). 

SAAR, A., 106 Woodrow Ave., Dianclla (G.) (B., Bot.) 

SAAR, Mrs. E. F. 106 Woodrow Avenue, Dianclla (G.) (B., Bot.). 

SARGENT, J., 44 Hamersley Rd., Subiaco. 

SCOTT, T. C., 26 Ada St, Waterman’s Bay (B. Bot., R.). 

SCRYMGEOUR, Miss E. M., 20 William St., Cottesloe. 

SEDGWICK, L. E., 39 Tate St., South Perth. 

SEED. H. B.. Orange Valley Rd., Kalamunda. 

SELBY, A. D., C/- Gunbower Estate. Gunbower, Victoria 
SERVENTY, John S., 3 Howie St, Woodlands (G., Sp.). 

SERVENTY, Miss S., 3 Howie St., Woodlands. 

SEVIER, A. R., “Windyridge,” Mukinbudin (E., GeoL, M., S.). 

SHEARER. B. L.. 1A Bridge Rd.. Melville. 

SHIPLEY, Miss T., Publications Branch, Education Department, Perth (E. B.). 
SHIPWAY, Mrs. I., 8 Elizabeth St., South Perth. (F. C..). 

SHIPWAY. Bruce. 8 Elizabeth St., South Perth. (F., G.). 

SHIRE OF PERTH PUBLIC LIBRARIES, Osborne Centre Library, Royal 
St., Tuart Hill. 

SHUC.G, Mrs. M., 15 Albert St., South Perth (G.). 

SIIUGG H. B., C/- Fisheries Department, 108 Adelaide Tee., Perth. (G.). 
SIEBER, A. D., 184 Birkett St , Dianella (B., Bot.). 

SLATER, P., C/- 34 Webster St., Nedlands (B., F., Ph., R.) 

SLATER. Mrs P., C/- 34 Webster St., Nedlands (B., F., R). 

SMITH, Mrs. E. 66 Bay View Terrace, Mosman Park (GeoL, Mb.). 

SMITH, E. T.. 22 Talmage St.. Sunshine, Melbourne, Victoria. 

SMITH, G. G., Botany Department, University of W.A., Nedlands. (Bot., Mb.). 
SMITH, L. A., 26 Cornell St., Mt. Yokine. 

SMITH, T. G., 36 The Esplanade, Palm Beach, Rockingham. 

SMITH, V., 21 Purdy Ave., Ardross. 

SMITH, Roger H., Government School, Karragullen. 

SMITH, Basil, Manmanning. 

SMITH, Mrs. B., Manmanning. 

SNELL. A., 15 Moore St., Bunbury. (Geol., I., R.). 

SOFTLY, A., 46 Keyes St., Lathlain Park. 

SOTZIK, K. FI., 15 Adamson Rd. Brentwood. 

SOUTER, E. C., 7 Houston Ave., Strathmore, W.C. Victoria. 

SPENCE, T.. Director, Zoological Gardens, South Perth. 

SPORN, C. C., 21 Service St.. Mandurah (B., Bot., R.). 

SPURGE, K. C., Coolup. 

ST. HILDA’S C. OF E. GIRLS’ SCHOOL, Bay View Terrace, Mosman Park. 
STEAD, Mrs. T. Y., 14 Pacific St., Watson's Bay, N.S.W. (Bot.). 

STEENHOI.DT, Mrs. G., 94 Lawler St., North Perth. 

STEIN MAN. E., 765 Beaufort Street, Mount Lawlcy. 

STEINMAN, Mrs. N., 765 Beaufort St., Mount Lawley. 

STEPHENS, Miss P. B„ 5 Anzac St., Bayswater. 

STEWART, Mrs. K. M., 7 Stanley St., Nedlands. (Bot.). 
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HISTORICAL NOTES ON THE W.A. PITCHER PLANT, 

CEPHALOTUS FOLLICULARIS 

Including the Provenance of Type Material 

By J. H. WILLIS, Royal Botanic Gardens and National Herbarium 

of Victoria. 

INTRODUCTORY 

The monotypic and highly intriguing genus Cephalotus consti¬ 
tutes a distinct family, Cephalotaceae, which is endemic in swampy 
near-coastal tracts of S.W. Western Australia between the lower 
reaches of Donnelly River in the west and Cheyne Beach (32 miles 
E.N.E. of Albany) to the east—a lineal distance of at least 158 
miles. The recorded occurrence near Busselton (Gardner, 1959; 
Grieve, 1961) is apparently quite isolated and needs further investi¬ 
gation, while a report that Cephalotus formerly grew at the source 
of Pallinup River (Gray, 1963) is questionable—that very saline, dry 
countryside is a most unlikely, if not impossible, environment. Its 
locus classicus is the Albany region where, despite strenuous efforts 
by a few ardent conservationists, colonies of this low, herbaceous 
wonder plant are vanishing yearly as more and more bushland is 
cleared for farms, housing areas or sports-grounds. 

WHO COLLECTED THE TYPE? 

The first description and delineation of Cephalotus were pub¬ 
lished by J. J. H. de Labillardiere (1806), but no information was 
given concerning the origin of the specimens used for diagnosis— 
excepting the vague “Terra Van-Leuwin.” It has been commonly 
assumed that Labillardiere collected this material, when visiting 
the south coast of Western Australia as naturalist with Bruny 
d’Entrecasteaux’s expedition in December 1792. The great British 
botanist, Robert Brown, observed (1814) that “ Cephalotus has been 
referred by its discoverer Labillardiere to Rosaceae .” The words of 
Dr. F. E. Lloyd (1942), noted investigator of carnivorous plants, re¬ 
iterate this assumption:— 

“He (Labillardiere) landed first ‘on one of the islands of 
Esperance Bay and then on the mainland.’ Here the natural¬ 
ist of the expedition found the plant which he later (1806) 
described under the name Cephalotus follicular is." 

Writing on the genus Cephalotus, as recently as September 1961, 
Professor B. J. Grieve thus opens his excellent account: “The West- 
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ern Australian Pitcher Plant was discovered in the Albany area by 
La Billardiere.” 

But it is indisputable that Labillardiere never set foot on the 
coasts of King George’s Sound. The only landfalls made anywhere 
in Australia by d’Entrecasteaux’s expeditions were at Esperance 
Bay (W.A.) and south-eastern Tasmania. The most easterly occur¬ 
rence known for Ceplialotus is still nearly 200 miles from Esper¬ 
ance, where the only swamps are saline and utterly unsuitable as 
habitats for this plant. It is quite obvious that the illustrious French 
botanist could not have collected Cephulotus himself, and that he 
must have received dried examples from some other voyager—but 
from whom? 

There are at least three possibilities from among the earliest 
visitors to King George’s Sound, viz.: 

1. Archibald Menzies on Captain Vancouver’s expedition which dis¬ 
covered that harbour and spent 12 days there, from September 
29 to October 11, 1791. 

2. Robert Brown on Captain Matthew Flinders’ Investigator which 
remained at the Sound from December 8, 1801, to January 5, 
1802. 

3. L. T. Leschenault de la Tour, botanist on the expedition of Nicolas 
Baudin who was in the vicinity of Albany for no less than 25 days 
between February 11 and March 8, 1803. 

Menzies presented the greater part of his collections to Sir 
Joseph Banks, who had recommended him and actually drafted his 
instructions for Vancouver’s 5-year expedition. Yet, in The Banks 
Letters (edited 1958, by W. R. Dawson of the British Museum), 
there is no mention of any plants collected on this particular voyage, 
nor can any existing collections of Cephulotus in European herbaria 
be definitely ascribed to Menzies. 

Both Brown (January 1802) and Lesclienault (February 1803) 
certainly collected Cephulotus. In his botanical Appendix (No. Ill) 
to Flinders’ Voyage (1814, p. 600) Brown says of his own collec¬ 
tion: 44 In marshy ground in the neighbourhood of King George’s 
Sound, especially near the shores of Princess Royal Harbour—be¬ 
ginning to flower about the end of December.” Eighteen years later 
he remarked (1832): "My earliest knowledge of the ripe fruit of 
Cephulotus was obtained from a single specimen, sent in 1815 by 
M. Leschenault, who had found the plant in February 1803 near 
the shores of King George’s Sound, where I had gathered it in a 
less advanced state.” Writing of King George’s Sound, Leschenault 
(1816) thus refers to the Pitcher Plant: 

“In the dampest places one finds in great abundance the 
peculiar plant described by M. Labillardiere, under the name of 
Cephulotus follicularis ; I noticed that its cup-shaped leaves are 
always filled with water and with a great number of little flies.” 

Labillardiere (1806) had concluded his original description of Ceplia- 
lotus with a significant observation in Latin, of which the following 
is a free translation: 
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"This [remarkable] genus communicated to the French In¬ 
stitute on July 8, 1805, I have been inclined (from the more 
important features) to link with the numerous Rosaceae, 
much as its fruits are still desirable.” 

This means that material must have been available to him no later 
than the first half of 1805. After sailing from Australia, Robert 
Brown himself did not reach England until October 1805, too late 
for Labillardiere to make use of any specimens he may have brought 
back; but in a letter to Brown, dated August 30, 1804, Sir Joseph 
Banks acknowledges the arrival by H.M.S. Calcutta (which had 
left Sydney early that year) of 12 kegs containing dried botanical 
specimens. It is conceivable that this large consignment included 
Cephalotus, and that Banks may have lost no time in forwarding a 
sample to Paris for examination by Labillardiere. 

On the other hand, Leschenault was left, a sick man, at Timor 
on June 2, 1803. He subsequently explored Java and Philadelphia 
(U.S.A.) before returning to France in July 1807. However, the 
three gardeners on Baudin’s expedition (Riedle, Sautier and Guich- 
enot) had meantime sent to the Natural History Museum of Paris 
living and dried plants, seeds and samples of wood from the coasts 
of "New Holland”; Antoine Guichenot returned to France in March 
1804. It therefore seems highly probable that one or other of 
Baudin’s gardeners transmitted the original specimens of Cephalotus 
gathered by Leschenault. 



The Western Australian Pitcher Plant, Cephalotus follicularis. 

—Photo: H. T. Reeves 
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The present writer has inquired at five principal repositories of 
Labillardiere’s herbarium, viz.: Florence, Geneva, Paris, Kew and 
the British Museum. No sheets of Cephalotus in Geneva, Paris or 
London bear any indication that they were ever examined by its 
author. Florence does have a specimen accompanied by Labillar¬ 
diere’s handwriting. This Florentine sample consists of a very short 
inflorescence terminating a long scape, with a few normal leaves at 
the base but no pitchers; it carries a printed label, Herb. Webbictnum 
—Ex Herb. Labillardiere, at the base of which has been written in 
ink “Nova Hollandia et terra Diemen,” and the whole has been pinned 
against three older slips of paper bearing Labillardiere’s detailed 
ms. diagnosis of the genus and species in Latin, which agrees 
closely with the actual printed text. The third, smallest piece of 
paper reads:— 

“ad Sarracenia? conf. Nepenthes? Saltern folia curvata 
aquam continet ut in Nepcnt.—aut Sarracenia. port du roi 
georges.” 

At least, Labillardiere must have been aware that his unique new 
plant came from King George’s Sound; but what has happened to 
the pitcher-bearing specimen that was obviously used in preparing 
the diagnosis and illustration? That seems to have been lost, and 
little would be gained now by denominating the imperfect specimen 
at Florence as a lectotype (or “holotype by monotypy”). As Dr. J. 
E. Dandy, Keeper of Botany at the British Museum, remarked (in 
lit., 14/6/1965): “I do not know where Labillardiere’s type may be 
—but in such a case as Cephalotus this matters little, as the excellent 
plate by Poiteau published by Labillardiere is as good as any speci¬ 
men.’’ One curious circumstance is that Robert Brown should have 
received (1815) from Leschenault a specimen of Cephalotus with 
mature capsules, whereas Labillardiere remained ignorant of the 
fruits. Perhaps this can be explained by the fact, that some of 
Leschenau’t’s material reached France with Guichcnot in March 
1804 (including the specimen or specimens handled by Labillar¬ 
diere), and that the collector brought further material of Cepha¬ 
lotus (including a sample in fruit) when he returned himself in 
July 1807—a year after the description had been published. 

FURTHER HISTORIC COLLECTIONS 

Four specimens, other than the probable but now imperfect 
type, are also in Florence, label 1 ed thus:— 

1. “Cephalotus follicularis La Billardiere n. holl. Spec.” 

There is a second label reading “Herb. Webbianum/Ex. Herb. 
Desfontaines,” and the sample may possibly be part of Labillar¬ 
diere’s original suite, but lacking pitchers and without his per¬ 
sonal annotation. 

2. “Cephalotus 

Duplicates of the larger to be soaked and strapped. Spread under 
glass. The larger to be given— 

This very faint and almost illegible writing seems to be in R. 
Brown’s hand, apparently giving instructions to someone who 
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mounted or prepared the material for examination. Pitchers are 
present but not flowers. 

3’. “120Jf. 

Herb. Webbianum. Cephalotus follicularis Labill. 

Preiss Australia.” 

A much better representation of this number, collected near 
Albany by L. Preiss in January 1841, is in Melbourne Herbarium 
(ex Herb. Sonder), consisting of six inflorescences and eight 
rosettes of pitcher-leaves. 

4. “Cephalotus. Herb. Webbianum 
Drummond. Swan River 1845.” 

A ticket numbered “7” is attached to the specimen which was 
probably obtained during J. Drummond’s first visit to King 
George’s Sound in Oct. 1840. 

Duplicate specimens collected and labelled by Leschenault are pre¬ 
sent in the British Museum (Natural History) and in Geneva Herb¬ 
arium; they each carry the following annotation:— 

“cephalotus follicularis/port du roi georges/cote sud-ouest de 
la/Nlle. hollande/ 1803” 

—in Leschenault’s unmistakable hand. Mounted on the same sheet 
at the British Museum is another specimen labelled: “Australia, 
1802/Exped. Baudin Coll. Leschenault/ex Herb. Mus. Paris, 1816.” 
The Geneva duplicate (with a long inflorescence, half a dozen nor¬ 
mal leaves and one good pitcher) was probably acquired with the 
great French Herbarium of Benjamin Delessert to whom Philip B. 
Webb donated several hundred species of Labillardiere’s Australian 
plants. 

As to other early gatherings of the Pitcher Plant, Captain 
Phillip P. King obtained living specimens in December, 1821, and 
Brown (1832) records that: Cephalotus was introduced in 1823 ... by 
Captain King into His Majesty’s Botanic Garden at Kew, where it 
flowered repeatedly and ripened seeds from which several plants 
have been raised.” Another reference to these cultivated pitcher 
plants is made by W. J. Hooker (1831). William Baxter also brought 
back to England a plant that he had collected at King George’s 
Sound in July 1829—it flowered in Knight’s London nursery. Among 
the earlier collections at Kew are specimens from A. Cunningham, 
Collie, Harvey and Fraser. 

During H.M.S. Beagle's famous world voyage, the great Charles 
Darwin spent eight days at Albany from March 6-14, 1836. He 
obviously viewed the West with a jaundiced eye, remarking that 
“we did not during our voyage pass a more dull and uninteresting 
time”; and his closing words, as the ship sailed out of King George’s 
Sound on its course for Keeling Island, were: “I leave your shores 
without sorrow or regret”! Darwin had failed to see the amazing 
little Pitcher Plant which is not even mentioned in his book, Insect¬ 
ivorous Plants (1876). 

Of happier frame of mind was James Backhouse, the visiting 
Quaker missionary, who did find Cephalotus on December 26, 1837, 
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and wrote enthusiastically of it (1843). A letter to Kew from James 
Drummond, written at Hawthornden Farm, Toodyay, on February 
21, 1844, and reproduced by W. J. Hooker (1849), announces: “To¬ 
morrow I start for Freemantle, where Cephalotus follicularis grows” 
—an astonishing statement for a man of Drummond’s experience, 
when the nearest occurrence of Cephalotus was actually 170 miles 
away! 

Collections of C. follicularis in Melbourne Herbarium number 
14, coming from Albany, King River, Kalgan River, Torbay and 
Wilson’s Inlets, Shannon River, Mt. Lindesay, and including an ex¬ 
cellently preserved Brown collection (K.G.S., January 1802). 
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NEW INFORMATION ON THE DISTRIBUTION OF 
BIRDS OF SOUTH-WESTERN AUSTRALIA 

By JULIAN FORD, Perth. 

The following observations extend the known range and add to 
the distributional knowledge of some birds of South-Western Aus¬ 
tralia as listed by D. L. Serventy and H. M. Whittell in their Birds 
of Western Australia (1962, 3rd edn.). Certain ecological factors in¬ 
fluencing the distribution of these birds are discussed where pert¬ 
inent. 

Purpureicephalus spurius. Red-capped Parrot. 

Over most of its range including towards its northern limit, this 
species is associated with the marri, Eucalyptus calophylla (A. Rob¬ 
inson, W. Aiist. Nat., 7, 1960: 109) and although this tree forms 
dense forest to as far north as Dandaragan, the parrot has not been 
reported in literature north of Gingin. However, Mr. C. L. E. Orton 
informed me ( pers . comm. June 15, 1964) that on several occasions 
in the 1930s he found the King Parrot nesting in hollow limbs of 
marri gums at Dandaragan. 

Calyptorhynchus banksii. Red-tailed Black Cockatoo. 

In the Darling Range jarrah forest belt between Armadale and 
Collie, this species is present in small numbers for the period be¬ 
tween October and June inclusive, and possibly for the whole year 
although it seems that a post-breeding migratory movement north¬ 
wards in the late spring and early summer and a return movement 
southwards in the autumn are undertaken in the Darling Range 
analogous to the movements made by the White-tailed Black Cocka¬ 
too, C. baudinii, on the Swan coastal plain. Observations illustrating 
the frequency of occurrence are set out in chronological order: 7 
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along the Wongong Brook on October 7, 1956; 6 along the Wongong 
Brook on January 2, 1956; 30 along the Wongong Brook on January 
6, 1956; 40-50 in small flocks along the Wongong Brook on May 23, 
1959; 5 about three miles east of Jarrahdale on June 5, 1960; small 
flocks along the Serpentine River, upstream from the dam, on June 
6, 1960; 6 near the confluence of the Hotham and Williams Rivers 
on November 19, 1960; over 6 about two miles south-east of Jarrah¬ 
dale on November 20, 1960; 4 along the Wongong Brook on April 
16, 1961; and flocks of 4 and 5 at Willowdale on October 1, 1961. 

Cacatua tenuirostris. Long-billed Corella. 

In former times this Corella was widely distributed throughout 
the South-West but suffered a marked decline (T. Carter, 1912, The 
Ibis, 1912: 627), its main area of occurrence at present being be¬ 
tween Moora, Kalannie, Geraldton and Jurien Bay, although small 
colonies survive in the lower South-West at Lake Muir and parts 
of the Darling Range. 

More precise information on the present limits of the range of 
the species is required. I have seen the Long-billed Corella at the 
following localities: 20 at Winchester on October 20, 1959; large 
flocks of several hundred at the wheat silos at Carnamah on sev¬ 
eral occasions; ca. 1,000 about eight miles north-west of Dandara- 
gan on March 27, 1959; ca. 200 at the lower Cockleshell Gully on 
March 27, 1959; and 4 about 14 miles south of Dandaragan on March 
31, 1964. The last locality is in marri woodland and coincides ap¬ 
proximately with the southern limit of the northern population be¬ 
tween Dandaragan and Regan’s Ford. 

Ninox connivens. Barking Owl. 

G. F Mees (W. Aust. Nat., 8, 1963: 166) has referred to the 
rarity of this species in South-western Australia and was only able 
to list seven localities where it has been observed. I. C. Carnaby, 
P. J. Fuller and I heard a bird uttering the characteristic 
double-noted bark-like calls on the night of July 1, 1962, in york 
gum, Eucalyptus loxophleba , woodland, about 2 miles east of Wubin. 

Dacelo gigas. Laughing Kookaburra. 

It has been implied by Serventy and Whittell (loc. cit.) that a 
gap in the distribution of the Kookaburra exists between Dongara 
and Jurien Bay and that the species has been independently intro¬ 
duced to the Mingenew and Irwin districts. However, I have seen 
the species in flooded gums, Eucalyptus rudis camaldulensis, at 
Cockleshell Gully (first recorded on March 27, 1959), at Stockyard 
Gully (first recorded on January 5, 1960), and at Arromel (first 
seen on January 3, 1960), indicating that it occurs in this coastal 
strip wherever the habitat is suitable. Thus the possibility that the 
Kookaburra spread northwards along this coastal strip to the Irwin 
River cannot be excluded. 

Cheramoeca leucosternum. White-backed Swallow. 

From 1957 to 1964, nesting tunnels of this species were found 
in banks along the main road between Guilderton and Yanchep to 
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within a few miles north of the latter. It is a common bird of the 
coastal plain north of Yanchep where it nests in banks produced by 
wind erosion and during road constructions in the low heath vege¬ 
tated sand dunes (J. Ford, W. Aust. Nat., 6, 1957: 82). 

Stipiturus Tnalachurus. Southern Emu-Wren. 

This is one of several Bassian bird-species of the South-West 
which has a coastal and inland distribution while avoiding the heavy 
forest belt. Along the extreme south coast between Cheyne Beach 
and Augusta it is particularly abundant in dense low heath scrub 
of the coastal dunes but is not known to penetrate any appreciable 
distance northwards into the forest block. On January 3, 1962, how¬ 
ever, I saw a party of emu-wrens in thick low vegetation of the 
swampy margins of a small stream in jarrah, Eucalyptus margin - 
ata, forest about 30 miles N.W. of Walpole. 

From 1957 to 1964 during a survey of the coastal strip between 
Perth and Kalbarri I observed the Southern Emu-Wren in dense 
scrub growing in the coastal dune valleys at the mouth of the Moore 
River; at Lancelin; opposite the Green Islets; between Ronsard Bay 
and the mouth of the Hill River, and opposite Sandland Island. It 
appears to be common in the dense low heath scrub on the slopes 
of the laterite hills near Mt. Lesueur (refer locality map, W. Aust. 
Nat., 8: 136). 

On April 8, 1960, in a dense thicket of Acacia cyanophylla, 3 
miles south of Lancelin, a male and female of the subspecies media 
were collected. These specimens are distinctly paler than birds of 
the subspecies westernensis of the more humid parts of the South- 
West, particularly in the streakings on the head and back, are much 
less rufous, and are of slightly smaller dimensions. Compared with 
the race hartogi on Dirk Hartog Island, the Lancelin birds are much 
larger but only slightly darker. The Southern Emu-Wren is thus an¬ 
other species of the South-West in which there is a concentric cline 
in colour variation, and a north-south cline in size, the dines being 
correlated with the climatic gradients of humidity and temperature 
in accordance with Gloger’s and Bergmann’s Rules respectively ( cf. 
J. Ford, The Emu, 62, 1963: 241). 

Acanthiza inornata. Western Thornhill. 

On March 27, 1964, Dr. G. M. Storr and I found the Western 
Thornhill to be of common occurrence in marri woodland fringing 
the lower Hill River and the lower Cockleshell Gully, and all tribu¬ 
taries of these watercourses in the laterite breakaway country near 
Mt. Lesueur and Mt. Peron. We also observed at Cockleshell Gully, 
in the vicinity of the homestead, two other Bassian species which 
usually do not occur any further north, viz. the Western Spinebill 
Honeyeater, Acanthorhynchus super ciliosus, in Banksia menziesii — 
Eucalyptus todtiana sandplain country, and the Scarlet Robin, Pet - 
roica multicolor, in the marri woodland along the gully. I have 
also seen the latter species along the lower Hill River, and the 
Western Spinebill is not uncommon on the coastal plain, a few miles 
inland of Jurien Bay. 
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At Stockyard Gully, about 10 miles north of Cockleshell Gully, 
the Red-capped Robin, Petroica goodenovii, replaces the Scarlet 
Robin, and I have never seen the Western Spinebill at this locality 
nor at Three Springs near the coast despite there being dense belts 
of Banksia scrub mainly B. prionotes . The marri, which the Western 
Thornhill and Scarlet Robin mainly inhabit in the extreme northern 
parts of their ranges, does not occur any further north than Cockle¬ 
shell Gully and its tributaries. On the north bank of Ellendale Pool 
on the Greenough River there are three large marris which appear 
to constitute a natural isolate but in fact the trees were planted 
there some 80 years ago. 

Dasyornis brachypterus . Bristle-bird. 

First discovered at Two People Bay in February 1945 (K. G. 
Buller, The Emu , 45, 1945: 78), the Bristle-bird was relocated at 
this locality by E. H. Sedgwick on January 1, 1961 (W. Aust. Nat., 
7: 208) and independently by me on January 24, 1961, when a speci¬ 
men was collected. From March 4-6, 1961, the range of the species 
was extended to the south side of Lake Gardner and Moates Lagoon, 
and the northern slopes of Mt. Gardner. Then on April 2-3, 1961, 
Dr. G. F. Mees and I discovered the species along the swampy mar¬ 
gins of the Waychinicup River just upstream from the bridge near 
the mouth, when several birds were seen and heard in the low 
swamp-land heath. It probably also occurs over most of Mt. Many 
Peaks since on December 1, 1962, a bird was heard singing on the 
northern slopes when I. C. Carnaby and I visited the area during a 
period of inclement weather which unfortunately adversely affected 
birds generally and made them difficult to locate. 

Although the Bristle-bird frequently occurs in the same habitat 
as the Noisy Scrub-bird, Atrichornus clamosus, at Two People Bay, 
it prefers the margins of swamp heath and the dune valleys where 
the vegetation is only a few feet high. Sword grass, Lepidosperma 
gladiatum and angustatum, and saw grass, Gahnia trifida, are com¬ 
mon elements of its habitat which is usually overgrown with 
an entanglement of dodder, Cassytha racemosa, and invariably 
has a thick undergrowth of bent grass, Agrostis aemula, 
mat grass, Hemarthria uncinata, spear grass, Diployogon setaceus, 
and rushes which often include Anarthria prolifera, Hypolaena grac- 
illima, //. fasciculata and Loxocarya flexuosa. Where the low heath 
scrub is more open in the well drained areas, the Field Wren, Cala- 
manthus fuliginosus montanellus, replaces the Bristle-bird both at 
Two People Bay and the Waychinicup River-Mt. Many Peaks area. 

Seisura inquieta. Restless Flycatcher. 

This species is now rare on the coastal plain north of Perth but 
penetrates onto it along the Moore River from the forest country 
to the east where it occurs around swamps. I observed it in the 
flooded gums and paper-barks, Melaleuca parviflora, fringing the 
Moore River at Regan’s Ford on May 3, 1958 (see W. H. Loaring 
and D. L. Serventy, W. Aust. Nat., 3, 1952: 111), and at Barram- 
ber on March 2, 1959. 
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On May 30, 1965, I saw a bird in a patch of weeping willows at 
Coolbellup (=North) Lake, 6 miles south of Perth. The species is 
an uncommon visitor to near Perth (D. L. Serventy, Emu, 47, 1948: 
276). 

Pachycephala pectoralis. Golden Whistler. 

On April 22, 1962, during a brief stop on the Geraldton-Carnar- 
von highway, I saw a male Golden Whistler in sandplain country 
vegetated with thick scrub consisting of Banksia , Acacia , Melaleuca 
and stunted Eucalyptus about 40 miles north of the Murchison 
River bridge. 

During a field trip to the eastern goldfields in May 1964, the 
Golden Whistler was recorded at two localities east and north of its 
known range. On May 18, 1964, a female whistler was collected in 
dense wattle scrub, Acacia quadrimarginea, on the west side of Lake 
Cowan, 2 miles east of Eundyne, near Higginsville. A pair including 
a male in full adult plumage, which was subsequently collected, was 
later observed in the same habitat about one mile east of Eundyne. 
The only pair of Grey Fantails, Rhipidura fuliginosa seen in this 
area, w r as with the pair of whistlers in the wattle scrub. At Spargo- 
ville, 23 miles south of Coolgardie, a female Golden Whistler was 
seen in the understory scrub of dense Eucalyptus forest on May 22, 
1964. 

Further investigations may possibly reveal that in suitable habi¬ 
tat the Golden Whistler ranges inland to the mulga-eucalypt line. 

Pachycephala inornata. Gilbert Whistler. 

In September 1953, near the Northam rifle range, I saw a pair 
of whistlers which I am almost certain was P. inornata. Because 
they were very wary and difficult to observe in the scrub habitat, 
no detailed description of their plumage was taken, but it was noted 
that their calls were distinctly different to those of P. pectoralis 
and P. rufiventris, both of which species occur in the area. 

Climacteris rufa. Rufous Tree-creeper 

Serventy and Whittell (loc. cit.) state that the Rufous Tree- 
creeper, an inhabitant of Eucalyptus woodland, and the White- 
browed Tree-creeper, Climacteris affinis, an inhabitant of mulga 
vegetation, overlap geographically in the eastern goldfields but are 
usually exclusive of one another in any one area. Whilst at Callion, 
70 miles north of Coolgardie, on May 12, 1964, I heard and saw a 
Rufous Tree-creeper in a salmon gum, Eucalyptus salmonophloia, 
and only a few yards away in a patch of mulga, Acacia aneura, 
along a watercourse, a male White-browed Tree-creeper which was 
subsequently collected. It thus appeared that there was no signifi¬ 
cant ecological overlap between the two treecreepers in that each 
was confined to its preferred habitat in the region of geographical 
contact. A few moments later, however, I observed the female White- 
browed Tree-creeper busily engaged in searching for food under the 
bark of a tall merrit, Eucalyptus flocktoniae. 

The authors of Birds of Western Australia consider that the 
jarrah-karri heavy forest belt constitutes the headquarters of the 
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Rufous Tree-creeper in South-western Australia. In the jarrah for¬ 
est of the Darling Range east of Perth it has supposedly undergone 
an eclipse in abundance and is now definitely rare (D. L. Serventy, 
1948, The Emu , 47: 282). Since September 6, 1959, I have noted an 
occasional pair along the Wongong Brook, east of Byford, and also 
in the vicinity of the Serpentine Dam and near Willowdale to the 
south. Inland and east of the Darling Range jarrah belt, however, I 
have found the species to be numerous at several localities, viz. in 
wandoo, Eucalyptus wandoo, savannah at the 42-mile peg on the 
Perth-York road; in wandoo-jarrah-marri forest at the confluence 
of the Hotham and Williams Rivers; in gimlet, Eucalyptus salubris, 
woodland 26 miles S.S.E. of Doodlakine; and in morrell, Eucalyptus 
oleosa longicomis, woodland between Yellowdine and Parker Range. 

It is also interesting to note that in wandoo forest at the 42- 
mile peg on the York road, Dr. G. F. Mees and I observed the West¬ 
ern Shrike-Tit, Falcunculus frontatus leucogaster, on November 29, 
1959, and February 19, 1961. 

Myzomela nigra. Black Honeyeater. 

Dr. G. M. Storr and I saw two pairs of the Black Honeyeater 
in the vicinity of Arrovvsmith Lake, 5 miles inland from Cliff Head, 
on March 29, 1964, during the peak of the flowering of the illyarrie, 
Eucalyptus erythrocorys, which appeared to be the source of attrac¬ 
tion. There was probably a small influx to the area. The Brown 
Honeyeater, Llchmera indistincta, was very common at the time. 

Melithreptus brevirostris . Brown-headed Honeyeater. 

A flock of several birds was seen feeding on Eucalyptus blossom 
in the stony hills at Eundyne on May 20, 1964. Two days later this 
species was found to be abundantly plentiful at Spargoville where 
it had been attracted by the profusion of blossom of several Euca¬ 
lyptus species. The White-eared Honeyeater, Meliphaga leucotis , 
White-fronted Honeyeater, Phylidonyris albifrons, Brown Honey¬ 
eater, Lichmera indistincta, and Purple-crowned Lorikeet, Glossop - 
sitta porphyrocephala, all nectar feeders, were also common. Be¬ 
cause the Brown-headed Honeyeater is nomadic over the more in¬ 
land parts of its range following the flowering of the Eucalyptus 
species, it probably ranges inland to the mulga-eucalypt line. 

Meliphaga ornata. Yellow-plumed Honeyeater. 

The recorded limits of this species in South-western Australia 
are Kalbarri, Yandanooka, Bullfinch and Dundas (Serventy and 
Whittell, loc. cit.) although it is suggested that probably the species 
is distributed to the mulga-eucalypt line. Recent observations have 
confirmed this view. P. Slater and E. Lindgren (W. Aust. Nat., 5, 
1955: 16) found it to be common in malice at Queen Victoria Spring, 
and I found it to be common in salmon gum woodland at Coolgardie 
on December 19-29, 1960, at Callion on May 12-15, 1964, at Eundyne 
and Higginsville on May 17-21, 1964, and at Spargoville on May 22, 
1964. The White-eared Honeyeater and Brown Honeyeater were also 
seen at Callion. 
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NESTING SUCCESS OF THE OSPREY ON ROTTNEST 
ISLAND, WESTERN AUSTRALIA 

By W. N. HOLSWORTH, Department of Zoology, University of 
Western Australia, Nedlands.* 

Ospreys (Pandion haliaetus) are known to have nested at seven 
locations on or near Rottnest Island. Old nests are located on the 
gallery of Bathurst Point lighthouse (Serventy & Whittell, 1962), 
on a rock promontory at the east end of Wilson Bay, and on a 
mushroom-shaped rock islet or “stack” offshore from Lady Edeline 
Beach. Campbell (1901) recorded a pair of Ospreys nesting on Dyers 
(Seal) Island which is about half a mile south of Rottnest Island. 
Since 1961 only three breeding pairs have been present on Rottnest 
Island. Their nesting sites are located on stacks at the west end of 
Salmon Bay, at Salmon Point, and at the west end of Ricey Beach 
on Crayfish Rock. The nest at Crayfish Rock is the largest, being 
almost 3 ft. high. On the stack in Salmon Bay the nest was, in 
1963, less than a foot high. At Salmon Point the nest consisted of a 
few sticks and a bit of seaweed on a rock platform in 1961, but by 
1963 it was almost six inches high. 

The six adults which reside permanently on Rottnest Island 
stay near their nests only between July and January. Fresh material 
is usually added to the nests in July, but territorial defence does not 
start until mid-August. Although the Ospreys keep most Silver Gulls 
(Larus novae-hollandiae) from the islet, one gull usually succeeds in 
nesting close to each Osprey nest. The nesting gull appears to regard 
the whole islet as a territory and threatens all other gulls but not 
the Osprey. The Osprey in turn does not threaten the gull occupy¬ 
ing its islet. On Crayfish Rocks two or three gulls occupied the 
point farthest from the Osprey nest but on the other two stacks 
the gulls nested within 15 feet of the Osprey nest. 

The recorded times of egg laying, hatching and leaving the nest 
are shown in Table I. In 1961, 1962 and 1963 each pair laid three 
eggs but, with one exception, never more than two young were 
fledged. From the 27 eggs laid, at least 20 hatched (74%). Four in¬ 
fertile eggs were recovered from the nests. The pair at Salmon 
Point laid an infertile egg each year; the fourth infertile egg came 
from the Salmon Bay nest in 1963. If the incubation period is 36 or 
37 days, the infertile egg in the Salmon Bay nest was the first one 
laid. Since some of the infertile eggs remained in the nests as long as 
a month after the other eggs in the nest hatched, it seems most 
likely that the three eggs which could not be accounted for hatched 
and the chicks died. 

Over the three years, 1961 to 1963’, fifteen young were raised 
successfully from the 27 eggs laid (55.5%). The most complete re¬ 
cord was obtained on the nest in Salmon Bay. Usually the eggs 
hatched three to five days apart, and in 1961 and 1962 the last 


♦Present address: Saskatchewan Technical Institute, Avenue A & 33rd Street, 
Saskatoon, Saskatchewan, Canada. 
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hatched chick was the first to die. The loss of all the young at 
Salmon Bay in 1962 possibly resulted from food shortage caused by 
several days of very rough seas just after the chicks hatched. That 
year the smallest chick died on November 3, on November 9 the 
middle-sized one died and on November 10 the largest chick died. 

Completion of the clutch during September appears to be the 
rule on Rottnest island. Le Souef (1902) recorded on November 15 
a fully-fledged osprey in a nest on Penguin Island. Further north, the 
nesting season appears to be earlier. On the Abrolhos Islands, Gibson 
(1908) observed many nests about November 9, 1907, and noted 
that they all had young in the nest, or the young had just left, which 
indicates that they breed slightly earlier there than on Rottnest. 
Still further north, at North-West Cape, Carter (1903) made ex¬ 
tensive observations on Ospreys and observed eggs between June 25 
and September 3. 

The young remain in the nest for about 50 days. Once they learn 
to fly they stay round the nest for only a few days before moving 
to other parts of the island. 

Ten fledglings were banded; six in 1961, two in 1962, two in 1963’. 
One bird banded on November 2, 1962, was found dead on November 
2, 1963, at Lancelin about 7 miles north of Rottnest Island. A second 
young bird banded on November 2 was shot 240 miles south-east of 
Rottnest Island at Wilson Inlet, Denmark, W.A., on March 19, 1964; 
4i months after it was banded. The third, banded in November 1962, 
was found dead on July 20, 1963, about 50 miles N.E. of Albany, its 
condition suggesting it had died about a month previously. 

From these limited observations it appears that the young birds 
disperse widely both north and south from Rottnest Island. 

I would like to thank George Dittmar, Rottnest Island, and Dr. 
W. C. Packer, Department of Zoology, University of Western Aus¬ 
tralia, for their assistance in collecting the data. 

REFERENCES 

CAMPBELL, A. J. 1901. Nests and Eggs of Australian Birds. 
CARTER, T. 1903. Emu, 2: 130-388. 

GIBSON, C. G. 1908. Emu, 8: 64-66. 

LE SOUEF, L. 1902. Emu, 2: 106-108. 

SERVENTY, D. L. & H. M. WHITTELL. 1962. Birds of Western 
Australia, 3rd edn. 

SOCIAL BEHAVIOUR IN THE BANDED BLUE WREN, 
MAL URUS SPLENDENS 

By W. H. LOARING, Bickley. 

Some years ago Mr. A. H. Robinson of Coolup, well known for 
his work on the Western Magpie (Gymnorhina doi'salis), suggested 
that Blue Wrens may have similar social habits to those he discov¬ 
ered in the Magpie—that is, occupying and defending territory in 
groups, rather than in pairs as is the rule with most birds. Mr. Rob- 
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inson’s suggestion certainly holds good for the Banded Blue Wren 
(Malurus splendens), and probably for some other members of the 
same genus. 

Investigating the habits of the present subject over many years, 
I never came on a group that exceeded a dozen birds in number. 
Indeed, it was found that even when a group had grown to that 
number, behaviour within it tended to become inconsistent and un¬ 
predictable. 

For whereas in some large groups all the birds remained closely 
united, in others quarrels and disputes occurred, resulting in some 
of the birds separating off in an attempt to carry on a more or less 
independent existence within the territory. 

Even so, when these small breaks in its united front occur, I 
don't think the birds concerned ever become quite independent of 
the group. It seems much more likely that while living apart in a 
semi-independent way they are still under group influence to the 
extent of responding to a compulsory urge to join with all the other 
members of it in defence of the territory if and when the need arises. 
Furthermore, these semi-independent elements within the group do 
not seem to resent any of the other birds visiting their nests, or 
even in assisting to feed their nestlings. 

I strongly suspect that differences of this sort also occur in the 
groups of Magpies. The fact is that in both Wrens and Magpies some 
males are dominant birds, and when these are present in a group, 
rivalry and disputes between the birds can be expected. If conflicts 
within a group become acute or prolonged, a complete breakaway 
of some of the birds will sometimes eventuate. In such way new 
groups are formed. 

In the Wrens it is not easy to estimate with accuracy the average 
size of a group territory. In our 20-acre property at Bickley four 
groups were known. One of these, Group 1, had a territory that did 
not extend beyond the 20-acre property, and all told, including bush- 
land, orchard and garden, took in about 10 acres of it. This group 
was better known than the others and was closely studied. The 
other three groups, numbered 2, 3 and 4 respectively, laid claim to 
portions of the 20 acres, but also had territory extending beyond 
it in adjacent properties. 

The important part of a territory obviously consists of the roost 
area. Nests may be placed in suitable situations anywhere within 
the length and breadth of the territory, but the roost area remains 
fixed. My, or I should say our Group 1, for my wife greatly assisted 
in observing the habits of these birds, had already established their 
roost place in the vicinity of our house when first we took posses¬ 
sion of it, and although we made considerable alterations to this 
area, the little confraternity, apparently undismayed alike by the 
alterations we made and all their periods of loss or gain in numbers, 
remained constant in their attachment to it for over thirty years. 
This does not mean that they roosted in any one tree or shrub con¬ 
sistently night after night. On the contrary, they selected a spot 
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somewhere within the three or four square chains of which the 
chosen area consisted, with reference to the prevailing weather con¬ 
ditions. That is to say they moved from one side to the other of 
the house, or from the north to the south side of a Crataegus hedge 
in the shrubbery to avoid strong winds or other disturbing influences 
caused by changing weather. 

In latter years, much to our regret, for some reason best known 
to themselves, the birds have deserted this long-standing roost place, 
though still occupying the old territory surrounding it. Having lost 
touch with the birds to a large extent, we do not know where they 
now roost. 

In the years when Group 1 was still under close observation, 
we could not fail to notice that after the breeding season was over 
the birds formed an attachment to a regular “beat” which they 
followed day after day for long periods. On leaving their roost near 
the house they first went up into the underbush on the hillside 
above in search of food. About mid-morning they set off on their 
regular beat or patrol. First down past the house over Aldersyde 
Road (which, extending along the gully hereabouts, cuts through 
our 20-acre property) and on into an uncleared paddock below. 
Their progress was not headlong or closely bunched, but rather, 
they fed along in a leisurely way with individuals scattering out 
from side to side or lingering where the insect harvest was abund¬ 
ant. Along through the paddock they went till they reached some 
garden ground towards the south-west corner of the 20 acres. Here 
they recrossed the road and led up into the small orchard above. In 
the orchard they scattered more widely in following a rather circu¬ 
latory course that eventually brought them back to the underbush 
above the house from which they had started. Somewhere up about 
the extensive bushland of this part of their territory it was their 
custom to remain in search of insects till roosting time again brought 
them down to the neighbourhood of the house. This habit of strik¬ 
ing out a regular beat was noted in other groups, particularly in 
several that had territory about my late father’s property, where 
I worked for many years. 

On their long rounds the patrolling Wrens not infrequently 
came into contact with other small birds. Some of these, either in 
pure flocks, such as the winter flocks of Silvereyes and Thornhills, 
or in those small mixed fraternities so commonly met with, would 
perhaps patrol along with the Wrens over part of the way at least. 

Inevitably, adjacent groups sometimes met in border disputes. 
Such meetings were occasions of great excitement, but though some 
actual fighting was at times observed, for the most part the antag¬ 
onism between the opposing groups seemed to be dissipated in dis¬ 
play and loud singing. 

The various groups were not free from unwelcome intrusions, 
particularly in the nesting season. The chief intruders were un¬ 
attached males. The appearance of one of these in the territory, set 
in train elaborate courtship displays among the males, the intruder 
himself usually taking the lead. 
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FROM FIELD AND STUDY 


Reef Heron at Pelican Point, Swan River.—The Reef Heron 
(Egretta sacra) is essentially an inhabitant of the rocky coast and 
reefs and there appears no recorded observation of the bird from 
an inland locality: Hence it was with surprise that I observed a bird 
at Pelican Point on April 3, 1965, at approximately 1100 hours; a 
distance of some 5 miles up the Swan River. 

It was a grey phased bird and the uniform grey plumage and 
the brownish beak readily distinguished it from the only other simi¬ 
lar looking bird, the White-faced Heron (Ardea novae-hollandiae) } 
which sometimes frequents Pelican Point also. 

As a search for the bird an hour later was unsuccessful it is 
assumed that the bird was not resident but just passing through. 

—R. H. STRANGER, Wembley. 

Quokka at Yanchep in Historic Time.—A complete skeleton of a 
Quokka (Setonix brachyurus) was found in a cave at Yanchep in 
May 1965 by two members of the Speleological Group of the W.A. 
Naturalists’ Club, Messrs. R. Gilchrist and G. Muir. This specimen 
was presented to the W.A. Museum, and registered as 65.5.2. The 
skull contains a small iron rod or spike penetrating the right anterior 
palatal vacuity. The neighbouring second and third upper incisors, 
alone of all the teeth, show signs of damage, no doubt related to the 
presence of the iron spike. This damage suggests that the iron spike 
was implanted during the animal’s life-time, so that the animal must 
post-date European occupation of the Yanchep district. The remains 
of this animal constitute material evidence of persistence of Quokka 
populations near the Perth metropolitan region up to very recent 
times. 

—D. MERRILEES, W.A. Museum, Perth. 

The Calls of the White-breasted Robin.—In 1962 I noted the fol¬ 
lowing unrecorded calls of the White-breasted Robin ('Eopsaltria 
georgiana) whilst they were in captivity in my aviaries. The two 
birds were of unknown sex. 

1. Often calls “Twick twick.” 

2. When defending its territory it emits an angry “Zick-ker-r-r.” 

3. At dusk it becomes very active and calls “Z-ick" very loudly. 

4. In early morning, and during the night whilst night-flying, 
it calls “Che-op.” This is a liquid call and ending abruptly like a 
whip crack. Sometimes this call is varied to “E-che-op” and the 
first E is soft and drawn out like a dog whining. All the “e’s” in 
these renditions are long. 

5. On several occasions I observed the birds sitting quietly and 
warbling. To me it sounded as if the birds were mimicking a nearby 
canary. 

—A. Y. PEPPER, Scarborough. 
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Native Game Trading in the 1830s.—In the Sydney Monitor 
newspaper of January 24, 1835, page 5, column 2, the editor [Edward 
Smith Hall] reviewed some 1834 accounts of the Colonies of Swan 
River and King George’s Sound. Though neither scientific nor or¬ 
nithological, his references to birds may be worth reproducing here, 
since notes on Western Australian birds from the 1830s are few 
and scattered. The number of shillings for the price of ducks was 
left a blank in the Monitor. 

"To shew the clearness and scarcity of food we find that black uwans 
when dead, sell for eight shillings each [In the Colony of Swan River— 
G.P.W.]. 

"We do not think swans were ever sold in this Colony [i.e. New 
South Wales—G.P.W.] as an article of food. We remember killing one at 
Lake Bathurst, and afterwards hanging it up two days, roasting it, and 
eating It with native currant jelly; but we did not like it. The llesh has 
a peculiar flavour, and is very dark and coarse." 

And, farther down in the article: 

"The following is the list of market prices on the 29th November, 
1834 . . . 

"Retail . . . Eggs, per dozen. 2s. 6d. Fowls, each 3s. Wild Fowl- 
pigeon 9d., duck s., teals Is., swans 6s. and 8s." 

—G. P. WHITLEY, The Australian Museum, Sydney. 

Additional Note on the Occurrence of the Red-browed Finch.— 
Further to Mr. John Dell’s excellent paper, “The Red-browed Finch, 
Aegintha temporalis, in Western Australia” ( W . Aust. Nat., 9 (7), 
1965: 160) I have to record the following observations. 

A solitary bird of this species was seen in the vicinity of my 
home in Jungle Gully, Bickley, about five years ago. It fed from 
bird-seed which was left out for it, but after two or three days it 
disappeared. Soon after, a single bird was reported from a house 
about half a mile away. Again the bird fed from proffered seed, 
and after a few days it, too, left the area. It was thought at the 
time that these were escaped cage birds, and that they had fallen 
prey to predatory cats. 

The presence of the finches in numbers was first suspected in 
May 1964, when call notes similar to those of the Brown Thornhill 
(Acanthiza pusilla) were heard in the orchard. My mother, Mrs. 
W. H. Loaring, was with me at the time, and she identified the 
calls as those of a finch. We investigated, but the birds had flown 
into the thickets along the creek and it was not possible to follow 
them up. In August 1964 a pair of birds, thought to be Red-browed 
Finches were seen in a clump of Jacksonia sp. in a swamp area 
about 100 yards from the house. About a week later a party of the 
finches entered the garden adjacent to the house. They were quite 
noisy, and I was able to identify them and counted twelve birds 
before the flock moved off into the scrub. 

In October 1964, I found a nest in a Mirbelia dilatata shrub, 
close to the creek bank. It was rather untidy in construction and 
was lined with fowl feathers. About five feet from the ground, it 
was deserted, but an accumulation of droppings indicated a suc¬ 
cessful hatching. I was puzzled by the nest, as it did not resemble 
any of the known local species, but my father, Mr. W. H. Loaring, 
suggested that it may have belonged to one of the finches. 
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No other nests have been found in the area, but the finches are 
still present and are sighted from time to time. The homestead 
clearing is about three acres in extent and is bounded by jarrah 
forest, and by thickets of scrub along the creek. The flock is often 
in the orchard or in the groves of Albizzia lophantha along the 
watercourse, and at one counting in November 1964 there were at 
least nineteen birds present. Jungle Gully is situated about a mile 
south of Hackett’s Gully, and about one and a half miles south¬ 
east of Mr. Loaring’s residence at Wood St. Mars in Piesse Gully, 
both of which localities are mentioned in Mr. Dell's paper. 

—MARIE PARTON, Bickley. 

Breeding of White-necked Herons (Ardea pacifica) in the South- 
West.—Serventy and Whittell ( Birds of Western Australia, 1962: 
118) state—“there are very few nesting records" (of the White¬ 
necked Heron) “in the southern parts of the State. Two pairs made 
an abortive attempt at nesting near Kellerberrin in September 1953 
(P. S. Stone)." 

In September 1957, P. Slater observed a White-necked Heron 
carrying nesting material near a dam two miles south of Katanning. 
In February 1964, R. Garstone and P. Slater investigated a report 
by John Day of Katanning that a colony of White-necked Herons 
were nesting on a swamp nine miles south-east of Katanning. Un¬ 
fortunately the birds had left already but the nests, built in flooded 
gums (Eucalyptus rudis), were similar to those experienced in the 
Kimberley Division by Peter Slater in March 1961 and March 1962. 
Descriptions of the birds by Mr. Day tallied exactly with the ap¬ 
pearance of the White-necked Heron. Visits to the area later in 
1964 failed to reveal any further attempts by the Herons to nest 
again. 

On December 9, 1964, we visited Lake Toolibin, 24 miles south¬ 
east of Narrogin, to investigate a rookery of White Egrets (Eqretta 
alba), apparently unrecorded but well known to duck shooters who 
pointed it out to Tom Riggert on November 8. 

While examining the rookery we noted four breeding pairs of 
White-necked Herons. The nest contents were: (1) three eggs (five 
on December 16), (2) three eggs, (3) two small chicks, (4) one 
almost fully-fledged chick. All nests were similar in shape 15-18 
inches in diameter, very shallow and similar in construction to 
those of the White-faced Heron, but larger and shallower than nests 
found in the Kimberley Division. They were placed in flooded Casua- 
rina glauca trees at heights varying from six to ten feet. The chick 
from nest four (4) was banded with ring number 110-01809. While 
being handled it regurgitated some semi-digested tadpoles. 

—T. RIGGERT, Fisheries & Fauna Department, Perth; E. 
LINDGREN, Zoology Department, University of Western Aus¬ 
tralia; P SLATER, Claremont. 

A Second Specimen of Sideridis palleuca Turner (Lepidoptera: 
Noctuidae) from Kottnest Island.—While I was spending some time 
during 1960 collecting insects on Rottnest Island, Mr. I. F. B. Com- 
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mon, Division of Entomology, C.S.I.R.O., Canberra, pointed out to 
me in a personal communication that the white armyworm noctuid 
moth, Sicleridis palleuca, was known only from one specimen and 
that it was from Rottnest Island. This specimen, a female described 
by A. J. Turner in 1929 (Trans. Roy. Soc. S. Aust 53: 279), had 
been collected in November by Mr. W. H. Mathews. Although I 
caught numerous noctuid moths in insect light traps and by netting 
on the island during 1960, no specimens of <S. palleuca were found. 



The white noctuid moth, Sideridis palleuca, from Rottnest Island 
(male, W.A.M. No. 65-1). 

Recently I was again able to visit the island and on the night 
of March 24, 1965, which followed a week of warm sunny days, I 
saw a snowy white moth which could have been S. palleuca. After 
some difficulty I eventually captured this active moth off the ceil¬ 
ing of one of the bungalows. It was the only moth of its kind that 
I saw during a week of collecting. 

The specimen fitted the description by Turner, and after it 
was pinned and labelled I sent it to Mr. Common for checking 
against the holotype which is in the Australian National Insect 
Collection in Canberra. Mr. Common confirmed the identification 
and returned the specimen which is now lodged (W.A.M. No. 65-1) 
in the W.A. Museum. The specimen is a male of wingspan 34 mm. 
and smaller than the holotype female which is 40 mm. 

The fact that the holotype was found in November and the 
second specimen in March indicates that there could be more than 
one generation of these moths every year. 

The photograph of the W.A. Museum’s specimen reproduced 
here may assist anyone who is willing to collect and present speci¬ 
mens of this easily recognisable and seemingly rare moth. 

—L. E. KOCH, W.A. Museum. Perth. 
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Occurrence of the Fairy Martin in the Perth District.—Until re¬ 
cently the Fairy Martin (Petrochelidon ariel) was suspected to be 
on'y a sporadic visitor to the Perth area, the sole recorded nesting 
site being a pottery works at Belmont in October 1937. The species 
nests regularly at Gingin and there is evidence that it penetrates 
further south along the west coastal plain corridor. Colonies have 
been found at Belmont, 1937 and Benger (near Harvey) 1961, and 
the southern corridor has also been used because Jackson recorded 
it at the mouth of the Frankland River in 1912 (Serventy and Whit- 
tell, Birds of Western Australia, 1962). 

On September 20, 196*1, some boys informed me of the existence 
of bottle-shaped, mud nests at a disused clay pit on the property 
of L. Whiteman. Middle Swan. The site was investigated and five 
nests were under construction in a rounded hollow in the cliff-face 
about eight feet above water level. Four nests were fully lined by 
October 16, and two contained eggs as shown by the parent birds 
flying out when approached. A day later my attention was drawn 
to another small excavation about 50 yards north of the colony, 
where a cluster of four completed nests was found. 

In the main colony, six nests were completed by November 7. 
One was empty, two contained eggs and the others had chicks in 
the newly-hatched, half-fledged, and fully-fledged stages. Further 
investigation brought to light another two half-built nests well 
away from the other co’onies. More mud was added in due course 
but both were abandoned. A further visit on November 14 showed 
the destruction of all six nests in the original colony. The young 
had flown from two of the nests, dead chicks were contained in an¬ 
other and broken shells could be seen beneath the remaining three. 

Knowing that Fairy Martins often nest under bridges and cul¬ 
verts, I searched three likely places on the Great Northern Highway 
between Midland and Bullsbrook. On this date, September 27, a 
colony was discovered under a culvert about two miles south 
of Bullsbrook. Dozens of old structures lined the arch and seven 
new ones had contained eggs as could be seen by the broken 
egg shells under the nests concerned. Apparently, the nests had been 
raided by small boys who often explore such places. Evidence 
strongly suggests that the colony has been used for many years 
owing to the abundance of the nests and the fewness of birds that 
usually inhabit such restricted nesting sites. 

It seems evident that the Fairy Martin is a regular breeding 
species to suitable areas east of Perth in the Clay Zone. In fact, 
apart from my findings at Bullsbrook and Middle Swan, Mr. V. Ser¬ 
venty (personal communication) informed me of a discovery he 
made in 1964 of old nests in similar circumstances to those in the 
brickworks at Middle Swan at Midvale, some two miles east of 
Midland. It is not known whether nesting occurred there last sea¬ 
son, as Mr. Serventy visited the locality before the breeding season. 

As bridges, culverts under roads, clay pits and so on are excellent 
nesting sites for Fairy Martins, any martins noted in such vicinities 
should be carefully watched and the locality searched. The nests are 
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quite distinctive, are easy to find and more nesting colonies would 
give a clearer picture of this interesting species around Perth. 

—Bro. MATTHEW AMEDY, De La Salle College, Midland. 


On Calling up Birds.—In July 1962, when Dr. D. L. Serventy re¬ 
turned from America, he very kindly brought me back an Audubon 
Bird Call. This call was first developed in the U.S.A. in 1952 by 
Roger Eddy, and with the approval of the National Audubon Society 
it was trademarked the Audubon bird call. It is now almost a stan¬ 
dard piece of equipment with most American bird watchers. The 
item is made from birchwood with a pewter twisting attachment, 
when the metal is turned in the wood a squeaking sound is produced; 
by manipulation the squeaks can be turned into chirps, creaks, or 
trills the loudness of which can easily be controlled. For anyone in¬ 
terested in observing birds at close quarters one of these gadgets 
should be part of their equipment. 



A., The Audubon Bird Call, x 2. B., the component parts: 1, Metal 
Twister; 2, Hood, in section; 3, Screw. 


The results obtained so far have been good and the following lists 
record the birds attracted on two particular occasions:— 

At Rudgyard, 2 miles east of Denmark on Wilson Inlet, on Janu¬ 
ary 20, 1963, the following birds responded— 

Two Spinebills (Acanthorhynchus superciliosus), a male and a 
female. The female in her excitement perched on my shoulder, when 
she realized her mistake she flew to a branch about two feet away 
where the male joined her. 

Six New Holland Honeyeaters (Meliomis novae-hollandiae ). 
These birds were very restless and kept flying onto a branch about 
five feet from me. They would stay for a few seconds chattering 
then depart as a group to some scrub about 30 feet away; after a 
short while the six would then come back to the branch. As long as 
the call was operating the birds kept coming and going. 
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One Golden Whistler (Pachycephala pectoralis) . The bird came 
to within 8 feet; it perched quietly and remained for about ten 
minutes. 

Six Banded Blue Wrens fMalurus splendens), 1 male and 5 
females; they came to within three feet. 

Two Red Winged Wrens (Malurus elegans), a male and a fe¬ 
male. The birds were very shy and only fleeting glimpses could be 
obtained. They had the habit of sneaking up along the ground and 
standing very still in dark patches of undergrowth; from this posi¬ 
tion they would then suddenly dart back into the thick swamp vege¬ 
tation. 

Two Grey Fantails (Rhipidura fuliginosa). These came to with¬ 
in two feet. They perched on a branch within touching distance and 
showed no signs of nervousness. 

Six Silvereyes (Zostcrops gouldi) to within 6 feet. 

One Western Shrike Thrush (Collur'icincla ruflventris). The 
bird was not at all shy; it came to within 6 feet and perched quietly 
for some time. 

One Sacred Kingfisher (Halcyon sancta). This bird flew to a 
branch about ten feet away and sat for some time observing the 
observer. 

The call was again used in the same area at Rudgyard on 
January 7, 1964. On this occasion the following birds appeared with¬ 
in 10 minutes, and remained in close, approximately 10 ft. maxi¬ 
mum, range for well over an hour: 

Six Blue Wrens, 1 male and 5 females, to within 3 feet. 

Three Fire-tails (Zonaeginthus oculatus). These birds came to 
within 8 feet, they were restless and kept moving away and coming 
back. 

Ten Silvereyes, to within 3 feet. These little birds were most 
amusing when approaching. They hid behind branches and peeked 
around the edge, and crept up tree trunks, on the side away from 
the observer. As they climbed they kept up a constant chirping. 

Two Grey Fantails, to within 2 feet. 

Five Spinebills, 2 males and 3 females, to within 6 feet. 

Two Scarlet Robins (Petroica multicolor), a male and a female. 
They were not at all shy and spent some time listening and ob¬ 
serving from about two feet away. 

The bird call is really most successful and wherever it has been 
used birds have soon appeared nearby. The best results have been 
obtained with honeyeaters. Here at Guildford, Brown Honeyeaters 
and Singing Honeyeaters have been called up on a number of occa¬ 
sions. Silvereyes and Wagtails are most responsive and on two occa¬ 
sions Black-faced Cuckoo-Shrikes have come up to investigate. 
No results have come from Magpies, Mudlarks or any of the par¬ 
rots. On one occasion, when operating the call by the river at 
Guildford, a Swamp Harrier swooped down in a most spectacular 
manner and two Sacred Kingfishers flew to a limb 10 ft. away. 

I would like to thank Christopher Blakeman for assistance with 
the drawing of the Audubon Bird Call. 

—PETER McMILLAN, Guildford. 
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THE WESTERN WHIPBIRD AT TWO PEOPLE BAY. 

By H. O. WEBSTER, Albany. 

The presence of the Western Whipbird (Psophodes nigrogu- 
laris) at Two People Bay east of Albany was suspected by me many 
months before it was at last verified. I heard strange and unusual 
bird calls in many places in the wilder country of deep gullies and 
wide valleys, but although I caught glimpses of the birds they were 
never seen clearly enough for certainty in identifying them. At last, 
on July 21, 1962, I watched a pair of these elusive birds for some 
time on the western slopes of Mt. Gardner. 

Using binoculars, I observed them at close range and while 
one bird perched and sang with raised crest on a low bush, the 
other foraged for food in a larger clump nearby, answering the 
first bird with a short phrase of song at regular intervals. The 
strange, harsh song is, as John Gilbert said, “so different from that 
of any other bird I ever heard or am acquainted with, that I shall 
have no difficulty in recognising it again wherever I may hear it.” 
Since that day whipbirds have been encountered all over the moun¬ 
tainous area at Two People Bay where they seem to be about as 
common as the Bristle-bird (Dasyomis brachypterus ). 

The song of these birds, which John Gilbert considered impos¬ 
sible to describe, is certainly difficult to render satisfactorily in 
words. However, some attempt must be made. First of all, both birds 
sing part of the complete song but not as a duet, i.e., simultaneously 
but rather as a verse and chorus. The male sings the verse and the 
female adds the chorus with such perfect timing as to make it appear 
that one bird only is singing. This is easily proved when the ob¬ 
server is between the birds. However, the male occasionally sings 
the whole song, chorus too, and an amusing variant sometimes occurs 
when the male ceases to sing his part for a few rounds but the 
female continues her part. Bristle-birds do almost exactly the same 
in their song cycle but with them sometimes the male sings the 
whole song and the female sings the chorus with him in a delightful 
duet. I suspect this happens when the pair have young newly out of 
the nest. Whipbirds vary the loudness of their song considerably, 
usually beginning so softly that the observer is led to believe the 
singer is some distance away. The song becomes much louder and it 
is amazing to discover how close the bird actually is. 

A male begins and often sings his phrase a number of times 
before the female joins in, then the pair sing the same verse and 
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chorus over and over for as long as five minutes with the same regu¬ 
lar, silent pause between each. When in search of these birds and the 
song is heard, it is necessary to make all haste to get close to them 
because a pair often will not begin a new song cycle for an hour or 
more and they are rarely located by searching for them. I have used 
the term “song cycle" to indicate a long series of repeated short 
songs which do not change or change very little from the beginning 
to the end of a series. Whipbirds do have differing songs which take 
the same deliberate repetitive form and one, very approximately 
rendered in words is:—“It’s for teacher.” Chorus, “Pick-it-up” 
(female). Variant:—“It’s for teacher.” Chorus, “O” (as in not and 
really a double note). 

The tea in teacher is strongly stressed on a higher note than 
the rest and the whole song is noteworthy for its strict rhythm. 
There are small variations in any series such as leaving parts or 
notes out but still retaining the same relative timing. I have been 
able to distinguish at least four of these song cycles, all similar yet 
definitely different. A pair of Whipbirds when close to each other 
often make a clucking sound similar to “chutch” and occasionally 
may be heard giving low, guttural sounds as if “talking” to each 
other. I have, as yet, not identified territorial song for certain but 
the long song cycles almost certainly play this part and pairs 
appear to hold territories all the year round. The alarm call is a 
loud, harsh, continuous, scolding note. 

It was only a few weeks after the confirmation of the presence 
of the Whipbirds that a nest was found under construction. Whip¬ 
birds were noticed several times on a very open slope which was 
covered with low, thick scrub, some clumps of larger bushes and a 
few small sheoak trees (Casuarina fraseriana). The birds were 
seen always near one of these trees and on investigation a very 
fine nest made of long slender twigs lined with finer ones was 
found in the centre of a large “Drumstick” (Dcisypogon bromeliae- 
folius) clump. This nest, found August 12, 1962, contained no eggs 
but appeared to be completed. It was about twelve inches above the 
ground and well concealed. Eggs were laid on August 18 and 19, the 
second and final egg being laid between 12.30 and 4 p.m. 

The birds sat very close, being quite difficult to drive off the 
eggs towards the end of the incubation period. One egg hatched on 
September 9 and the other proved infertile. The single young bird 
was covered in very dark, rufous down. This makes 21 days of in¬ 
cubation and the young bird was gone from the nest by September 
22. No further nests were found in 1962 and, in spite of careful 
searches, none were located in 1963. Luck changed on August 9, 
1964, when a bird carrying food was seen and after a search of 
about two hours a nest with two young was found. This was in all 
ways similar to the first nest but it was placed in a very thick, dead 
prickly bush that was almost hidden by new growth and was about 
three feet above the ground. The young birds were gone from the 
nest by August 22. Photographs taken at the first nest were not 


26 



successful but an interesting series was obtained in black and white 
and colour at the second nest. 

Both birds share in the incubation of the eggs and the feeding 
of the young. At the first nest, behaviour was amusing as several 
times the sitting bird was most reluctant to leave when the incoming 
bird gave a low call from nearby. If, after several such calls, the bird 
did not leave the eggs, the other bird entered the clump and the 
sitting bird then went off. At both nests the female often fed the 
young, then stayed close by until the male approached with food. 
He always called when he was returning, beginning some distance 
away and the female responded with low calls as he got nearer and 
nearer. She then slipped away to forage. She gave a subdued call, 
obviously directed at the young as she returned and they soon re¬ 
plied with quite loud and harsh, food-begging calls. The ordinary 
call of the young was a soft, almost continuous cheeping which was 
very difficult to pinpoint. The food fed to the young appeared to 
be soft-bodied insects but as no observations were made when the 
young were more mature, it is possible that small lizards and other 
small reptiles could have been given. The birds did not call at full 
volume at any time near the nest, but were not afraid to perch on 
the exposed tops of nearby bushes, often raising the crest and spread¬ 
ing the tail. They run along the ground a good deal and also travel 
through the bushes. Though the wings are short, these birds fly 
quite strongly and well but perhaps a little clumsily. 

Thus the third member of a strangely baffling trio of Western 


The Western Whipbird (Psophodes nigrogularis). 

—Photo H. O. Webster 
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Australian rare birds was noted as an inhabitant of the remarkable 
flora and fauna reserve at Two People Bay. The three, Atrichornis 
clamosus, Dasyornis brachypterus and Psophodes nigrogularis, are 
extraordinarily similar to one another as John Gilbert said long ago. 
All three have similar strong legs, feet and beaks; all have short 
wings and comparatively weak powers of flight but astonishing 
speed of foot. All have tails graduated in length, capable of being 
spread into a fan shape and capable too of being erected, wren- 
fashicn over their backs. Again, all three are dull coloured, spend all 
their lives in thick vegetation, either low scrub, thickets or in the 
heavy cover of deep gullies, and are so wary and make such skilful 
use of cover that it is always a triumph to see a bird clearly and 
closely for more than a few seconds at a time. It is quite possible 
for an unwary observer to confuse Bristle-birds with Scrub-birds 
and it is necessary to be thoroughly familiar with the females of 
both species in order to identify them with certainty in the field. 
The Scrub-bird is the master strategist and I have never caught 
one unawares but the Bristle-bird, while running him very close, is 
also full of curiosity and one of the most confirmed “stickybeaks” 
in the bush. Wtrpbirds, by contrast, seem to pay little attention to 
an observer unless he is clumsy when they glide silently away and 
usually do not call again for a considerable time. Incidentally, not 
one cf these birds is truly ventriloquial, but all regulate calls with 
great skill. 

The photograph is, I believe, the first to be published of 
Psophodes nigrogularis and was taken on August 15, 1964. It is 
almost certainly of a male bird. 

THREE NEW WESTERN AUSTRALIAN PLANTS 
AND SOME NAME CHANGES 

By A. S. GEORGE, Western Australian Herbarium, South Perth. 

In the following contribution appear descriptions of three dis¬ 
tinctive new additions to the flora of Western Australia—two new 
species and one new subspecies. Melaleuca coccinea is one of the 
“Bottlebrush" type, having large red flower spikes. It is so far 
known only from the Eastern Goldfields. Verticordia patens , from 
the Mogumber-Moora district, is a yellow-flowered species with a 
tall, open habit. Banksia laevigata subsp. fuscolutea occurs to the 
east of Hyden. It is distinguished from the typical form by the 
flowers, which have a bright yellow perianth limb, the remainder 
being clothed in a ferrug'nous indumentum. 

Three species require new names under the International Code 
of Botanical Nomenclature. Acacia aurea and Grevlllea rufa were 
later homonyms (i.e. bore the same name) of previously described 
species, while Kunzea sericea was a name based on a valid species of 
Leptospermum. 

1. Melaleuca coccinea A. S. George, sp. nov. 

Frutcx ramosisslmus ad 1.7 m. altus. Ramuli et folia luvenes pubescentcs. 
mox glabri. Folia decussata sossllla, ovatacordata, obtusa vrl acutiuscula, 
concava, 4-10 mm. longa. Flores coccinel, in spiels densls lateralibus; rachls 
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ante anthesem crescenta. Bracteae decussatae, cordatae, acutiusculae. pub- 
escentes, multinervatae, 8-11 mm. longae, deciduae. Flores sessiles. Calycis 
tubus 4 mm. longus, pubcscens; lobi breves, late-deltoidi-ovati, obtusi, ciliati. 
Petala ovata, concava, glabra, decidua. Stamina phalangibus 17-23 mm. 
longis glabris; fllamenta inaequalia; anthera rubra. Ovarium apice tomentoso, 
3-loculatum, multi-ovulatum. Stylus crassus, quam ctaminibus brevior, stigma 
parva. Fructus urceolatus, compressus. 



A-J, Melaleuca coccinea 

A Yountr inflorescence, showing bracts, and apex growing out, 
v'cm- B Bract, x 1.5; C. Opening flower, showing petals, x 4; 
D Calyx lobe; E. Flower, x 1.75; F. Anther; G Fruiting spikes, 
xO.75- H. Seeds; J. Leaves, slight’y enlarged. Drawn from A S. 
George 5918 and 5949. 


K-O, Verticordia patens 

K Calvx lobe, x 8; L. Petal, x 8; M. Stamen and staminodia, x 8; 
N* Anthers; O. Base of calyx tube, showing annular scar with setae 
' after bracteoles have fallen. Drawn from A. S. George 6431. 

29 











Holotypus: 32 miles east of Karonie, on the Trans-continental 
railway; in sandy loam over granite; A. S. George 5918, Sept. 22, 
1963. 

Paratypus: loc. id., A. S. George, 5949, Nov. 9, 1963. 

A much-branched, spreading shrub to 1.7 m. tall. Young leaves 
and branches pubescent, becoming glabrous. Leaves decussate, ses¬ 
sile, ovate-cordate, obtuse or rather acute, concave, 4-10 mm. long. 
Flowers bright red, in dense spikes lateral on the old stems, tho 
rachis usually growing out before flowering. Bracts decussate, 
cordate, rather acute, lower part pubescent, upper part finely nerved 
and sparsely pubescent; each subtending 3 buds, deciduous before? 
anthesis. Flowers sessile; calyx tube oblong, pubescent, 4 mm. long, 
lobes short, broadly deltoid-ovate, obtuse, striate, ciliate. Petals 
large, ovate, concave, glabrous, deciduous at anthesis or soon after. 
Stamens in 5 bundles 17-23 mm. long, glabrous; filaments unequal; 
anthers red. Ovary 3-celled, densely tomentose on top; ovules numer- 
ous. Style rather thick, shorter than the stamens, stigma small. Fruit 
urceolate. compressed, smooth; lobes persistent but finally disappear¬ 
ing. Seeds oblong, very finely reticulate, dark brown when mature. 

The species is also known from 36 miles south of Boulder, col¬ 
lected by R. J. Donovan, Nov. 14, 1961, and by C. F. Davies, Nov. 
1963. It is closest to M. elliptica Labill., differing principally in the 
following points: leaves sessile, decussate; floral rachis growing out 
before anthesis; floral bracts much larger, striate; calyx-lobes stri¬ 
ate; petals deciduous. The flowers are a brighter red than those of 
M. elliptica. 


2. Verticovdia pateiis A. S. George, sp. nov. 

Frutex glaber, 1 m. altus. Folia, pedicel!!, bracteolae et tubus calycis 
cum glandulis oleosis prominentibus. Rami principals pauci, erect!, sparse 
follati. ramulis floriferis ad apices corymbosis. Folia linearia. triquetro-teretla 
acuta, brevlter petiolata, 5-15 mm. longa. Flores flavi, 6-8 mm. dlametro. j n 
pedicellis tenuibus 8-20 mm. longls. Bracteolae orbiculares, eoncavae, imbri¬ 
cate. liberae, in anthesem deciduae. Tubus calycis glaber. turbinatus, irregu- 
lariter 10-costatus; lobi 2.5-3 mm. longl, orbiculares, 7-9-pectinato-lobatl, in 
basem auriculis reflexfe ciliatis. Petala orbiculari-ovata, glabra, brevlter dent- 
ata. ad basem ciliis paueis reflexis. Stamina staminodia-que quam petalis 
broviora; lilamenta tenula; anthera ad apicem 2-porosa glandulls dorsalis latis 
apicibus brevlbus obtusis. Stamlnodia late-llnearia, acute-dentata. aplcibus fili¬ 
form 1 bus. Stylus quam staminlbus brevior. stigma parva. Ovuli 2. 

Holotypus: Mogumber Mission, Moore River, in sandy clay with 
Eucalyptus calophylla and Dryamlra sessilis, A. S. George 6431 
Sept. 26, 1964. 

A glabrous shrub to 1 m. Leaves, pedicels, bracteoles and calyx- 
tube with prominent oil glands. Main stems few, erect, sparsely 
leaved; flowering branchlets corymbosely arranged towards apices. 
Leaves linear, triquetrous-terete, acute, very shortly petiolate, oppo¬ 
site or alternate, 5-15 mm. long. Flowers bright yellow, solitary in 
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the axils. Pedicels slender, 8-20 mm. long. Flowers 6-8 min. across. 
Bracteoles orbicular, concave, imbricate, free, deciduous at anthesis, 
leav.'ng a thick annular scar bearing a row of short, thick setae. 
Calyx tube glabrous, turbinate, irregularly 10-ribbed; lobes orbicu¬ 
lar, 2.5-3 mm. long, with 7-9 pectinately fringed lobes and two re¬ 
flexed deeply ciliate basal auricles. Petals orbicular-ovate, glabrous, 
shortly dentate, with a few reflexed cilia at the base. Stamens and 
staminodes shorter than the petals. Filaments slender, anthers globu¬ 
lar, 2-porose towards the apex, connective broad, with a slightly pro¬ 
jecting obtuse appendage. Staminodia broad-linear, acutely dentate 
with filiform apices. Style shorter than stamens, stigma small. 
Ovules 2. 

Known only from the Mogumber-Moora district. Near Moora, on 
sandplain, Miss A. Ashby 95, Sept., 1946; 2 miles W. of Moora, asso¬ 
ciated with Actinostrobus, F. W. Went 136, Sept. 5, 1962; 5 miles 
W of Moora, in sandheath, J. S. Beard 1844, Sept. 23, 1962; W. of 
Gillingarra, in sand, with Banksia spp., Adenanthos sericea and 
occasional Eucalyptus todtiana, A. S. George 6409, Sept. 26, 1964. 


The tall, open habit is a distinctive feature of the species, the 
specific epithet being derived from this point. It is closest to V. 
nitens (Lindl.) Schau., differing from that species in the more 
branching habit, the yellow flowers, the calyx tube less prominently 
ribbed with more oil glands, the prominent reflexed auricles to the 
calyx lobes, the anther appendages much less prominent, and the 
broader dentate staminodia. From V. sonata (Lindl) Schau., it dif¬ 
fers in a number of small points which together give it a different 
aspect. The habit is taller and more open, the leaves never ciliate; 
the flowers bright yellow rather than golden yellow; the calyx tube 
turbinate rather than compressed; the petals broader, less deeply 
toothed, with reflexed basal cilia; the stamens shorter with smaller 
anthers and less prominent appendages; and the apices of the 
staminodia filiform rather than obtuse. From V. grandiflora Endl., 
V. chrysantha Endl., V. preissii Schau, and V. acerosa Lindl., it is 
at once to be distinguished by the petals, as well as combinations of 
the characters outlined above. 

3. In the Hyden-Mt. Holland area occurs a form of Banksia 
laevigata Meisn. which merits description as a new subspecies. Simi¬ 
lar in habit to the typical form from the Ravensthorpe district, it 
is distinguished by the indumentum and flower colour. The typical 
form has pale lemon-yellow flowers, often with a greyish tinge, 
while the perianth is hirsute throughout. The new form has a bright 
yellow, glabrous perianth limb, the remainder being hirsute with a 
ferruginous indumentum. In both forms, the perianth becomes brown 
after flowering. However, when flowering specimens are dried, the 
typical form tends to retain its fresh colour, while the new form 
usually becomes ferruginous throughout. The latter also flowers one 
to two months later. 
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Banksia laevigata Meisn., snbsp. laevigata 

Type: Swan River, J. Drummond, Coll. V., n. 414. Specimens ex¬ 
amined: Mt. Desmond, S.E. of Ravensthorpe, C. A. Gardner, Nov. 
1944; Mt. Desmond, J. S. Beard 2278, Nov. 2, 1963; Ravensthorpe 
Range, A. S. George 1643, Oct. 14, 1960. 


Banksia laevigata Meisn., snbsp. fuscolutea A. S. George, 

subsp. nov. 

A forma typica indumento ferruglneo, etlam limbo aureo glabro differt. 

Hclotypus: 17 miles E. of Hyden, A. S. George 6053, Jan. i ( 
1964. 

Other collections: 24 miles E. of Hyden, A. S. George 6071, Jan. 
1, 1964; Hyden-Norseman road, E. of Rabbit Proof Fence, Storm, 
Sept. 1957 (fls. dead); Lake Cronin, C. F. Davies, early Dec., 1963 
(buds). 

The types of these three plants will be lodged in the Western 
Australian Herbarium. Isotypes will also be distributed to Kew and 
the National Herbarium of Victoria. 


NEW SPECIFIC EPITHETS FOR THREE WESTERN 
AUSTRALIAN PLANTS 

Acacia flavopila A. S. George, nom. nov. 

Acacia aiirea C. A. Gardn. in Journ. Roy. Soc. W. Aust., 27, 1942: 
174, non Noronha ex Hoev et De Vr., Tijdschr. 11, 1844: 216. 

The new epithet refers to the yellow indumentum of the ped¬ 
uncles, pedicels and young leaves. 


Grevillea pilosa A. S. George, nom. nov. 

Grevillea rufa C. A. Gardn. in Journ. Roy. Soc. W. Aust., 27, 
1942: 168, non (Warb.) Sleum. in Bot. JaJirb., 70, 1939: 128. 

The epithet refers to the conspicuous indumentum of the flowers 
and their pedicels. 


Kunzea pulchella (Lindl.) A. S. George, comb. nov. 
Salicia pulchella Lindl. in Swan River App., 10, 1839. 

The new combination replaces Kunzea sericea (Labill.) Turcz., 
for which the basionym was Leptospcr7num sericeum Labill. The 
Leptospermum has now been restored to its original correct status 
[see Gardner, Journ. Roy. Soc. W. Aust., 47, 1964: 61]. 
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THE MOVEMENTS OF THE WHITE-TAILED BLACK 
COCKATOO (CALYPTORHYNCHUS 
BAUDWII) IN SOUTH-WESTERN AUSTRALIA 

By S. J. J. F. DAVIES, Division of Wildlife Research, C.S.I.R.O., 


Nedlands. 


SUMMARY 

A survey to clarify the movement pattern of the White-tailed Black 
Cockatoo, Calyptorhynchus baud ini i, was carried out from 1959 to 1964. Re¬ 
cords were kept by more than 72 observers scattered over the south-western 
corner of Western Australia. 

The survey indicated that concentrations of cockatoos form on the coast 
between Esperance and Geraldton each summer. During the summer these 
concentrations move westwards along the south coast but no direction of 
movement could be established along the west coast. It appears that many of 
the birds involved in these summer concentrations spend the winter and 
spring inland, In the wheatbelt. 

As well as this semi-migratory inland population, there is some evidence 
of a resident population in the heavy forest country of the extreme south¬ 
west corner. 


INTRODUCTION 

In 1959 the Division of Wildlife Research of C.S.I.R.O., in co¬ 
operation with the Agriculture Protection Board of the Department 
of Agriculture of Western Australia and the Forests Department of 
Western Australia, began a study of the White-tailed Black Cockatoo, 
Calyptorhynchus baudinii. During the past thirty years, this bird 
had become a serious pest of the plantations of maritime pine, Pinus 
pinaster , in south-western Australia, as well as occasionally causing 
extensive damage to apple orchards (Anon., 1943; Perry. 1948; Ser- 
venty and Whittell, 1962). 

Both the White-tailed and the Red-tailed Black Cockatoo, 
Calyptorhynchus banksii, occur in south-western Australia, but 
although the red-tailed species may feed on a few newly-sown cereal 
crops in the wheatbelt, it is only the white-tailed species which has 
become a serious pest. 

The range of the White-tailed Black Cockatoo is illustrated in 
Figure 1, each dot on the map representing a locality from which 
the birds were recorded during this study. In addition, Dr. D. L. 
Serventy has been kind enough to allow me to add localities which 
he has compiled by search through the literature, and the examina¬ 
tion of museum specimens. The map is probably representative, ex¬ 
cept for the eastern sector, north of the south coast. Birds were 
observed at Norseman by Whitlock (1937) and it seems probable 
that they do occur, at least in good seasons, in the area south and 
west of Norseman, which is still sparsely populated. 

The Red-tailed Black Cockatoo appears to occur locally through¬ 
out coastal Western Australia, from the Kimberleys to Esperance, 
but its detailed distribution is not known. The location of only 19 
nests of the White-tailed Black Cockatoo could be found from the 
records of observers in this survey, a search through the literature 
and an examination of the collections of the Western Australian 
Museum. Apart from the extreme north and east the birds appear 
to nest throughout their range. Since they nest in isolated pairs in 
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hollows high in tall eucalypt trees the small number reported is not 
surprising. 

Previous observers have noticed movements of White-tailec} 
Black Cockatoos around the south-western corner of Western AuSv 
tralia. Leake (in North, 1911) remarked that the birds leave the KeL 
lerberrin district in November and December “for the coast” and 
return in April and May. Orton and Sandland (1913) observed that 



Fig. 1.—Map of the south-west corner of Western Australia showing 
the range of the White-tailed Black Cockatoo. Each dot on the map 
shows a locality at which the birds have been observed. The range 
has been divided into seven named regions to assist in the examina¬ 
tion of the birds’ movements. 

the birds left the Moora district in November and December for the 
coast and returned when the first rains fell in winter. Southward 
movements over Perth have been reported “after the breeding sea¬ 
son” by Alexander (1921), in July by Serventy (in Cohn, 1926), from 
June to September by Sedgwick (1940) and from August to Novem¬ 
ber by Serventy (1948). Northward movements over Perth were 
noted in March and April by Sedgwick (1938; 1940) and from March 
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to June by Serventy (1948). Perry (1948) observed regular move¬ 
ments into the pine plantations around Perth in February and March 
and out again in August and September. Orchardists in the Bridge¬ 
town and Mt. Barker areas reported that whereas the birds invaded 
their orchards in some years in large numbers, in others they did not 
appear at all, or only in insignificant numbers. There was therefore 
the suggestion that at least some parts of the White-tailed Black 
Cockatoo population performed seasonal movements and the first 
task of the study was to define this pattern of movement over as 
wide an area of the bird’s range as possible. This paper reports the 
preliminary results of the study. 

Since a satisfactory band has not yet been devised for this large 
cockatoo, the study has relied upon the co-operation of a large team 
of amateur observers scattered over south-western Australia. Offi¬ 
cers of the Western Australian Department of Agriculture and the 
Western Australian Forests Department as well as numerous private 
individuals have collected the observations during the years 1959 to 
1964, and the author is extremely grateful to them for their exten¬ 
sive efforts. 

METHODS 

It is convenient to divide the records of cockatoos into two 
groups: those kept by permanent residents in a particular area and 
those kept by itinerant observers or observers who spent only a short 
time in a particular area. Whereas the resident recorders were likely 
to see (or hear) most of the White-tailed Black Cockatoos that vis¬ 
ited the immediate area of their homes, the itinerant observers, 
although they might spend some months in one place, might not, on 
account of their occupation, see all the flocks of cockatoos that vis¬ 
ited the area. Indeed, many of the itinerant observers travelled hun¬ 
dreds of miles a week, and recorded cockatoos whenever and 
wherever they found them. 

All observers were provided with standard forms, on which were 
columns headed: species (Red or White-tailed), date, time, direction 
of flight, and number of birds. A separate form was supposed to be 
used for each locality but most of the itinerant recorders indicated 
the locality of their observation next to the species name, and filled 
each sheet before returning it. 

All records in which the species of cockatoo observed was not 
specifically stated were discarded. All other records were then classi¬ 
fied by locality into one of the seven regions shown in Figure 1. 

The monthly total of White-tailed Black Cockatoos seen by the 
resident observers and presented in Table 1 is the uncorrectcd total of 
their counts within the month. In cases where the number of birds 
was given as being between two limits (say 20 to 30, or 50 to 100), 
the lower figure was used in the computation. 

The records made by the itinerant observers could not be 
summed up in the same way. In the first place it seemed that there 
might be considerable variation between individual observers in their 
estimate of the number of cockatoos in the same flock, particularly 
when large numbers of birds were seen at once. For this reason a 
method of approximating the figures was adopted. Flocks described 
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as “few," "small” or any number between 1 and 10 were given an 
approximate value of 5. Flocks described as "some” or any number 
from 11 to 50 were given a value of 30 and flocks described as 
"many,” "very many,” or any number 51 and above were given an 
approximate value of 100. These approximations tended to increase 
the low counts and diminish the large estimates, so that it was 
thought that any sharp increase which showed up despite this 
"smoothing” was probably a real one. The smoothed observations 
were then summed to give monthly totals for each region. 

Because the total depended upon the number of localities in each 
region at which counts were made each month, the monthly totals 
were then adjusted to allow for this source of error. The only method 
available for assessing the length of time an observer spent at a 
locality was to count the months in which records were made from 
that locality. For each month the number of localities at which obser- 


TABLE I. -MONTHLY TOTAL COUNTS OF WHITE-TAILED BLACK 
COCKATOOS AT SPECIFIED LOCALITIES 


Year 1959 

Month D 

J 

F 

M 

A 

M 

1960 

J 

J 

A 

S 

O 

N 

D 

Locality 













Karridale 




64 

14 

80 

105 

58 

20 

22 

19 

X 

Pemberton 

96 

254 

187 

136 

66 

5 


34 

13 

13 

15 

It 

Manjimup 

5 


366 

15 

40 

27 



54 

50 



Riverside 






53 

71 

0 

11 

18 

36 

X 

Cordinup 38 

464 

357 

117 

106 

50 

0 

0 

0 

3 

0 

0 

16' 

( 

Warriup 

64 

114 

74 

73 

28 

0 

0 

0 

2 

0 

0 

Beckon 


128 

75 

16 

0 

0 

0 

0 

0 

11 

0 

1 

Mt. Barker* 






55 

20 

5 

185 

45 



Mundaring 

555 

988 

1505 

300 



228 

17 

56 

18 

20 

31 

•Corrected total. 



















1961 







Karridale 

8 

10 

6 

0 

114 

0 

9 

30 

80 

10 

116 


Pemberton 

24 

2 

72 

60 








Manjimup 



59 

42 

20 

35 




23 



Bridgetown 

4 

0 

66 

77 

246 

139 







Riverside 

33 

167 

324 

124 

43 

0 

0 

33 

0 

17 



Crystal Springs 

101 

126 

319 

81 

7 

5 

0 

0 

16 

51 

15 

$ 

Albany 


228 

329 

196 

14 

95 

46 

6 




Cordinup 

127 

349 

96 

0 

0 

0 

0 

0 

15 

0 

59 

20S* 

Warriup 

558 

9 

55 

62 

11 






Beckon 

24 

93 











Kojonup 

53 








450 

100 

36 

2C 

Mundaring 


350 

200 

304 

153 

161 

273 

48 

90 

349 

56 

4E 


1962 


Karridale 



132 








— 

Manjimup 

20 

31 

74 

26 

5 

13 

5 

2 

8 

37 


Cordinup 

2118 

22 

28 







Kojonup 

0 

0 

0 

36 

74 

113 

0 0 

47 

0 

0 

5 

Mundaring 

1365 

1843 

1035 

294 

34 

52 

22 

63 

51 

114 

13 

1963 

Manjimup 



53 

250 

115 

64 





— 1 

Kojonup 

88 

133 

71 









Mundaring 

63 

1131 

680 

48 

13 

29 
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vations were made was determined. The highest of these numbers was 
then used as a standard and all the monthly totals of cockatoo num¬ 
bers corrected as if the number of localities at which records had 
been made was as high as the highest. The correction may be sum¬ 
marised by the formula 

TN 

Tl =- 

n 

where T 1 is the corrected monthly total of cockatoos 
T is the observed monthly total of cockatoos 
N is the greatest number of localities in that region at which 
observations were made in any month 
n is the number of localities at which observations were made 
during the month to which T refers. 


The monthly totals, corrected in these two ways, are given in 
Table II. 


TABLE II.—CORRECTED MONTHLY TOTAL NUMBER OF WHITE-TAILED 
BLACK COCKATOO COUNTS FROM EACH REGION 
1959 1960 


Region 

D 

J 

F 

M 

A 

M 

J 

J 

A 

S 

O 

N 

D 

Manjimup 

40 

415 

573 

313 

174 

186 

252 

106 

186 

174 

470 

320 

200 

Albany 








75 

37 

100 

119 

94 

165 

Esperance 







400 


140 

187 

100 

600 

400 

Perth 

900 

1328 

643 

390 

405 

780 

297 

535 

270 

612 

405 

414 

1840 

Corrigin 


300 

300 

475 

1250 

625 

1125 







Moora 







275 

160 

215 

85 

75 

150 

320 

Geraldton 








90 

300 

300 



15 


1961 


Manjimup 

200 

386 

346 

130 









Albany 

25 

400 

117 

206 

650 

150 


300 

25 

25 



Esperance 

400 

347 

330 

313 

400 

20 







Perth 

288 

144 

570 

585 

396 

370 

270 



270 



Corrigin 



450 








300 


Moora 


315 

85 

50 









Geraldton 

780 

300 


230 

400 








1962 

Manjimup 




240 

240 




500 

280 

66 

600 

Albany 





25 


25 


170 

975 

475 


Esperance 


400 











Perth 


877 

1188 

900 

285 

840 

270 

207 

382 


540 

300 

Corrigin 

237 

210 

25 

15C 

150 

412 

400 


25 




Moora 


1385 

1150 

500 

550 

250 


350 

340 

160 

50 


Geraldton 


300 

90 



300 



300 

90 


90 

1963 

Manjimup 

306 

414 

260 

280 

800 








Albany 

200 





195 







Perth 


270 

1335 

1620 

1035 


63 





Moora 

500 



150 

150 


150 

150 

162 

191 

137 


Geraldton 


90 
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RESULTS 


Between December 1959 and June 1961 an excellent coverage 
was maintained by the resident observers and the movements of 
cockatoos in the southern part of their range could be traced clearly. 

During 1960 there were concentrations of birds at Cordinup and 
Beckon in January. Pemberton in February and Manjimup and Mun- 



Fig. 2.- Map of the lower south-west of Western Australia, showing 
the location of the resident observers. The names of the regions are 
in large type. The histograms show the total counts of White-tailed 
Black Cockatoos for each month from December 1959 to June 1961. 

Each histogram refers to the locality indicated. 
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daring in March. In September there was a concentration at Mount 
Barker. 

In 1961 there were concentrations at Warriup in January, Cord- 
inup in February, Albany, Crystal Springs and Riverside in March 
and Bridgetown and Karridale in May. The results for the period 
December 1959 to June 1961 are illustrated in relation to the geo¬ 
graphical location of the recording site in Figure 2. 

_ I960 __ 1961 _1962_ 196 3 

r 1,000 



GERAIDTON 



MANJIMUP 



ESPERANCE 1960 1961 1962 1963 

Fig 3 ._Histogram of the corrected monthly total counts of White¬ 

tailed Black Cockatoos from each region. December 1959-June 1963. 


After the middle of 1961 rather few returns were received from 
the resident observers, but there were concentrations at Cordinup 
in early summer 1961-62, Manjimup in April 1963, Mundaring during 
February in both 1962 and 1963, and Kojonup in September 1961. 

The data from the itinerant observers was, by its nature, more 
variable than that of the resident observers, but there is evidence of 
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concentrations of cockatoos in some seasons. The figures are pre¬ 
sented in Table II and illustrated in Figure 3. 

Summer concentrations were observed in the Gerald ton region 
in January 1961, the Moora region in February 1962 and the Perth 
region in January and December 1960, March 1962 and April 1963. 
At other times of the year there were concentrations in the Corrigin 
region in April and June 1960, Albany in May 1961 (from the inland 
areas of Needilup and Ongerup) and October 1962 (from the inland 
area of Cranbrook). 

The concentrations of cockatoos seem to follow a fairly regular 
pattern about the south-west portion of the State, and although 
there are gaps, a preliminary statement of this pattern can be made. 
The records of the resident observers in 1960 and 1961 (Figure 2) 
show that concentrations of birds formed on the south coast east of 
Albany in early summer. Thus birds were only seen at Beckon, 
Warriup and Cordinup at this time of year. Subsequently concentra¬ 
tions formed farther west, at Pemberton in February 1960, Albany, 
Crystal Springs and Riverside in March 1961, Manjimup in March 
1960 and Bridgetown in May 1961. It is possible that these were mere 
local concentrations, but since the birds disappear from the eastern 
localities before concentrations form farther west, it is probable that 
a real shift in the population occurred, and that during the summer 
birds which reached the coast east of Albany, gradually moved west¬ 
ward along it, into the deep south-west in late summer and autumn. 
The observations made in subsequent years were consistent with this 
pattern, although the coverage was by no means as good. 

The records from Mundaring, together with those of the itiner¬ 
ant observers from the Perth, Moora and Geraldton regions showed 
that summer concentrations also formed on the west coast. How¬ 
ever, there did not seem to be as clear a pattern of movement along 
the coast as is indicated on the south coast. Certainly the birds were 
more numerous at Mundaring and in the Perth region as a whole in 
the summer than at other times of the year, and this probably repre¬ 
sented a post-breeding movement from inland to the coast, since 
small numbers were observed in the Corrigin region, east of Perth, 
during the summers 1959-60 and 1961-62, when records are available. 
There was also evidence of a summer concentration in both the 
Moora region (1962) and the Geraldton region (1961). The concen¬ 
tration around Geraldton occurred after one in the Perth region, sug¬ 
gesting a movement north, but the concentration at Moora occurred 
at the same time as a concentration in Perth, and suggests that these 
peaks represented a shift of the inland population to the coast after 
the breeding season. Orton and Sandland (1913) have already noted 
movements of this type in the Moora area, as did Leake (in North, 
1911) at Kellerberrin. Published accounts (cited in the Introduction) 
do not refer to movements over the Perth area between November 
and March when such conspicuous movements appear to be taking 
place along the south coast. 

The nature of the movements along the west coast can only be 
elucidated by further and more detailed observations, but it is at least 
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clear that coastal concentrations of the White-tailed Black Cockatoo 
can occur in the summer along the coast at least as far north as the 
Geraldton region. 

In winter the evidence suggested that there were more cocka¬ 
toos inland in the wheatbelt than on the coast. The peak populations 
recorded at inland localities occurred between April and October 
(Mount Barker, September 1960; Kojonup, September 1961; Corri- 
gin region April and June 1960; Albany region May 1961 and Octo¬ 
ber 1962). During the summer few cockatoos were observed in in¬ 
land districts, suggesting that the summer coastal concentrations 
may involve a real shift of the bulk of the inland population to the 
coast and not be simply local concentrations. 

DISCUSSION 

The results of this observational survey of the movements of the 
White-tailed Black Cockatoo suggest that the birds move to the south 
and west coasts in the summer, but that the time of arrival at any 
particular locality may differ from one year to the next. Those 
that reach the south coast east of Albany move westwards during 
the summer, arriving at the extreme south-west from March to May. 
Presumably they then return to the inner wheatbelt, where large 
numbers are recorded from April until October. No clear movement 
has been observed along the west coast. Although there are breeding 
records from most of the range of the bird, the results of this survey 
indicate that large numbers of cockatoos are observed in the inner 
wheatbelt during the breeding season, late winter and spring. There 
is at present no indication by what route the birds return to the 
inland. 

The ultimate factors determining these movements may be food 
supply and breeding requirements, but this survey has not provided 
any significant information on this point. It has merely defined more 
clearly the bird’s movement patterns, and shown that its timing is 
subject to variation from year to year. 

Carnaby (1948) has presented figures which suggest that the in¬ 
land form of the White-tailed Black Cockatoo differs subspecifically 
from that of the heavy jarrah and karri forests of the extreme south¬ 
west. Serventy (pers. comm.) has been kind enough to show me fig¬ 
ures he has collected which confirm that the bill of the south-western 
birds is longer and narrower than those of the inland birds. Possibly 
it is only the inland birds which are involved in the movements de¬ 
scribed in this paper and it is noteworthy that the counts from 
Karridale (Table I and Figure 2) and the Manjimup region (Table II 
and Figure 3) show considerably less seasonal variation than those 
of other localities and regions. It is quite possible, therefore, that 
the extreme south-western corner of the State carries a permanent, 
resident population of cockatoos, genetically isolated from the semi- 
migratory inland population, which appears to penetrate this area 
only occasionally, e.g., I960; 1963. Banding the birds of both popu¬ 
lations clearly must be the next stage in an elucidation of the move¬ 
ment patterns. 
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rest, P. M. Green, R. H. Green, D. F. Grundy, Mr. Haley, A. H. Han¬ 
cock, S. M. Harvey, W. Hassell, Mrs. E. Hastio, B. Hayles, P. N. 
Hewitt, J. B. Higham, L. H. Jofery, W. G. Jones, J. King, J. Lee, Mrs. 
E. Long, J. L. Long, A. G. Lymon, J. E. McAlpine, L. R. MacGann, 
L. J. McLellard, Mr. McLoughlin, J. McSwain, J. Marshall, R. G. 
Meares, G. D. Michael, W. C. Mills, G. Morgan, R. L. Moyes, Mrs. T. 
W. Muir, J. P. Mullumby, C. M. Murphy, O. Pears, N. Percival, 
D. H. Perry, E. Pollard, E. Purcival, M. J. J. Purser, F. G. Quicke, W. 
Radcliffe, G. W. Reynolds, A. Robinson, W. A. Ross, J. L. Sayle, J. 
B. Sclater, R. B. Smith, R. H. Staley, W. H. Tame, Mr. Taylor, J. A. 
Thompson, A. Watson, Mrs. J. Wimbush, H. Winfield, and a number 
of anonymous observers whose names did not appear on their sheets. 

Dr. E. Hopkins, J. L. Long, Ian Rowley and Dr. D. L. Serventy 
have been kind enough to read this paper in manuscript, and I am 
grateful to them for their thoughtful comments. 

The figures were drawn by L. S. Hall, Division of Wildlife Re¬ 
search, Canberra, whose assistance is gratefully acknowledged. 
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FROM FIELD AND STUDY 

Recovery of a Banded Crested Tern after 10 Years.—On Decem¬ 
ber 27, 1965, whilst investigating a nesting colony of Crested Terns 
( Stern a be rqii ) on Seagull Island in Lake Herschell at Rottnest 
Island, I found a dead tern some 2-3 yards from the outskirts of the 
colony. The bird was in quite good condition and had probably died 
only within the previous 24-48 hours. It carried a C.S.I.R.O. band 
on its leg which indicated that it had been ringed as a chick on 
Dyers Island, Rottnest, on October 26, 1955 by Dr. George Dunnet. 
Thus the age of this particular bird was established at being just 
over 10 years. The band was in excellent condition. 

(The Rev.) A. de Q. ROBIN, St. George’s College, Crawley. 

Nesting of the Australian Pratincole in the North-West.—The 
Australian Pratincole ( Stiltia Isabe lla ) was only added to the avi¬ 
fauna treated in the Birds of Western Australia (Serventy and 
Whittell) in their third edition (1962) and no record of local nesting 
was known. On August 30, 1965, whilst travelling through Yanrey 
Station 70 miles south cf Onslow, I saw an unfamiliar bird standing 
on a bare clay Hat. On further inspection three birds were located 
and they proved to be this species. Identification was unquestion¬ 
able as my wife and I had ample time to study the birds with 
binoculars and we had Serventy and Whittell’s third edition for 
consultation. 

After watching the birds for some time we saw one “sit down” 
and cn inspection two eggs were found on the bare red clay without 
even the pretence of a nest or sign of a scratch on the smooth 
surface of the clay. The eggs did not camouflage with the red 
clay but rather contrasted with it. They were blunt oval in shape, 
the ground colour being a light sandy-brown with irregularly shaped 
spots and blotches of brownish-black, with an under layer of 
similarly shaped markings of pale grey. The markings were evenly 
distributed over the whole surface of the shell almost covering 
the ground colour. Size, (a) 31.5 x 23.5 mm. (b) 30 x 23.5 mm. 

—G. A. LODGE, Boyup Brook. 

Forest Bird Life at Bilbarin.—In 1946, I made a survey of the 
bird population in an area of open forest at Bilbarin (W. Anst. Nat., 
1: 34). In the course of 40 traverses 60 species were recorded. 

In April 1965 I revisited the area and found the forest appar¬ 
ently unchanged, though the surrounding areas have been developed 
considerably and now afford much less cover for bird life. I spent 
from the mid-afternoon of April 3 until the mid-morning of the fol¬ 
lowing day in the forest, and during that time recorded 29 of the 
species originally listed and three additional species, viz., Dusky 
Miner, Rufous Tree-creeper and Owlet Nightjar. This last species I 
recorded near the forest in 1946 so it was almost certainly present 
then. 

Of the 30 most frequent species in 1946, 20 were relocated, the 
absentees being the migrant Horsfield Bronze Cuckoo, Pallid Cuckoo, 
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Rainbow-bird, Grey Fantail and White-winged Triller, the nomadic 
Brown Honeyeater, and the Southern Scrub-robin, Brown Thornbill, 
Nankeen Kestrel and Black-faced Cuckoo-shrike. 

Of the 30 species in the second half of the 1946 list those not re¬ 
located were migrants, nomads, stragglers to the forest or relative 
rarities and none of these was of more than 10% frequency in 1946. 

I should say that my observations indicate very little change in 
the avian population in the study area, though at the time of my 
visit the Red-capped Robin population appeared to be substantially 
reduced. 

Two species rare in 1946 were recorded—the Western Yellow 
Robin and the Yellow-plumed Honeyeater. 

Many wheatbelt townsites where towns have failed to develop, 
or have declined, have areas of native vegetation comparable with 
that at Bilbarin. These are apparently large enough to sustain a 
varied, indeed, a rich, population of bird species and could be signifi¬ 
cant as refuges for species hard pressed by rapid development in 
these areas. 

ERIC H. SEDGWICK, Harvey. 

Range Extensions in Some Western Australian Birds. —As a re¬ 
sult of field collections on behalf of the Chicago Natural History 
Museum I have been able to discover some additions to the known 
ranges of local birds. Among these are the following: 

Grey-crowned Babbler ( Pomatostomu s t emporalis ). In their 
earlier editions of the Birds of Western Australia Serventy and 
Whittell gave the southern range of this North-West species as the 
Wooramel River and the upper Murchison. In the third edition (1962) 
they gave more precise southern limits in Mileura Station and Kara- 
lundi Mission (36 miles north of Meekatharra). On October 26, 1965, 
I was surprised to see a single bird of the species in a mulga thicket 
8 miles south of Wurarga and 6 miles north of Gullewa. It was col¬ 
lected and found to be an adult male with fully pneumatised skull 
and medium-sized gonads (7.6 x 5.4 mm.). There were no other indi¬ 
viduals in the vicinity. This locality is about 160 miles south-west of 
Mileura and thus represents a very substantial extension of the re¬ 
corded range of the species. The general region has been tolerably 
well-worked by ornithologists, particularly earlier this century. F. 
Lawson Whitlock in his paper on the birds of the East Murchison 
(Ernu, 9, 1910: 197) commented thus on its status: “I only met with 
this species around Milly Pool 120 miles north-west of Wiluna] and 
further to the north-west, along the Peak Hill stock route. I question 
if it occurs much further south." 

Blue-breasted Wren (Malurus pulcherrimus): The boundary 
between the two chestnut-shouldered wrens, pulcherrimus and lam - 
berti, can only be satisfactorily determined by collecting. D. L. Ser¬ 
venty (Emu, 51, 1951: 115) gives a series of localities. I am now 
able to add Bunjil (between Perenjori and Latham) as a locality 
for M. pulcherrimus, a pair, including a fine male in full plumage. 
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being collected there. This represents a slight eastward extension 
of the species’ recorded range. 

Dusky Wood-Swallow ( Artamu s cyanovterus ): Serventy and 
Whittell (ibid., S'rd edn., p. 399) state that this wood-swallow prob¬ 
ably ranged in former times to the mulga-eucalypt line and had 
been recorded as far north as Geraldton and Perenjori. Its range 
was now contracting to the south-west and south and it was being 
replaced by the Black-faced Wood-Swallow (A. cinereus). That 
A. cyanopterus may still range as far north as the mulga line, at 
least at times, was proved on June 9, 1965, when I saw a flock of 
about 25 birds 45 miles south-west of Paynes Find, and collected 
specimens. 

Grey Honeyeater ( Conopoyhil a (Lacustroica) whitei): My re¬ 
cord of this species does not represent any extension of range but 
as this species is so rarely recognised by observers it may be worth 
while to place on record that I collected a specimen 3 miles west of 
Thundelarra Homestead on November 1, 1964, when collecting for 
the G. W. Cottrell Jr. Expedition on behalf of the Museum of Com¬ 
parative Zoology, Harvard. The bird was a young individual with 
an incompletely pneumatised skull, and could not be sexed. 

Black-faced Cormorant ( Phalacr ocorax fusces cens). The range 
of this species in Western Australia is given by Serventy and Whit¬ 
tell (ibid., p. 112) as “the islands of the Archipelago of the Re¬ 
cherche and the adjoining mainland, eastwards to Israelite Bay.” 
When with the Cottrell Expedition (November 1964) I observed the 
species some 80 miles to the westward of the Recherche Islands. 
There was a small group of 3-4 birds on rocks about 3 miles east of 
Hopetoun. 

—A. G. MATHEWS, South Perth. 

Obtaining Spinifex Gum.—At a meeting of the W.A. Naturalists’ 
Club (February 1964) Mr. A. G. Mathews gave a very interesting 
description of the gathering of Kiti or spinifex (Triodia) gum, which 
was later published (W. Austr. Nat., 9: 96). His account agrees with 
my observations in the Warburton Range Mission and Cundeelee 
Mission areas; the former being basically Wongai people and the 
latter a mixture of Wongai, Pitjandjara and Karonie people but re¬ 
taining their tribal identities. 

While I was collecting in the Fortescue River and Sherlock River 
area I was assisted by various local residents including coloured 
people. One such assistant was George, who was currently passing 
through the stations hunting dogs. He agreed to show me “plenty 
animals.” Unfortunately they usually were gone upon our arrival 
and a wry shrug with the muttered “old camp that one!” indicated 
another dry run. 

On being asked about Kiti he was very vague, saying that it 
came from the “hills” with an expressive lift of the chin. On press¬ 
ing him he left me, went into a ravine and came back about 10 min¬ 
utes later with a lump of Kiti about as big as a child’s fist. He ex- 
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plained that he had obtained this by taking an ants’ nest and heat¬ 
ing it, then beating the heat-softened nest with a stone. 

Upon examination I found the ants in question had built nests 
in the rocks up to 6 in. high, around the base of a spinifex clump, 
and also covered runways or tunnels from clump to clump of spini¬ 
fex. Resin from the spinifex stems had been incorporated in the 
earthy substance of the nests, but how this was done I cannot 
explain. 



Nest of Iridomyrmex rostrinotus with spinifex gum. 

Previously this information had been partly tendered by Mal¬ 
colm, an Aboriginal in the employ cf Mr. R. Parsons of Coolawanyah 
Station. This was in June 1957 during the visit of the W.A. Museum 
collecting trip to Millstream and Tambrey, and Malcolm was loaned 
us as a guide. 

I have seen the same ants at Onslow, throughout the Hamersley 
Ranges, at Barrow Island and at Halls Creek. Examples collected at 
Barrow Island have been identified by Mr. A. M. Douglas, of the 
W.A. Museum, as Iridomyrmex rostrinotus Forel, a central Austra¬ 
lian species. 

—W. H. BUTLER, Bayswater. 
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OBITUARY 

I)r. KEITH SHEAR!) 

On June 15, 1965 there died at Nedlands Dr. Keith Sheard, a 
many-talented Western Australian, whose striving to make natural 
history a career, despite the haps and mishaps of fate, was even¬ 
tually realised with success, even though his closing years were to 
be clouded with disappointment. An outline of his unusual career 
may not be without interest to present-day students whose lines 
are cast in more pleasant places. 



Keith Sheard, November 1960. 

—Photo "West Australian" 

Keith was born at Cue on October 21, 1903 and he was nine 
years old before he began to receive any formal schooling. Until then 
he had been taught by his mother whilst his parents were at the 
Flint Cliff Telegraph Station at Hamelin Pool, Shark Bay. She 
was the only white woman he would have seen for several of 
those years. His younger brother was the only other white-skinned 
child. The natives were their companions and Keith learnt a lot 
from them of the surrounding Shark Bay country. Years later, as 
a result of those early contacts, he was able to obtain for N. B. 
Tindalc, the South Australian anthropologist, useful data on the 
Aborigines of the Shark Bay area (cf. Trans. Roy. Soc. S.A., 64, 1940: 
210). When his father was transferred to Darwin for two years 
Keith went to Kalgoorlie to live with a family friend, the Rev. F. 
Searle, and carried on his education at the North Kalgoorlie and 
Eastern Goldfields High Schools. He matriculated in 1923 and 
simultaneously started a degree course and training as a teacher. 
For financial reasons he had to abandon the former and it was 
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28 years before opportunity again enabled him to pursue academic 
life towards the winning of degrees. 

He was appointed a monitor on probation at the Perth Boys’ 
School, James Street, in February, 1923, and was a student at the 
Teachers’ Training College, Claremont, during 1924 and 1925. 
During 1926 and the first half of 1927 he was an assistant teacher 
at the Fairbridge Farm School and whilst there he was one of the 
party which entertained the Duke and Duchess of York (later King 
George VI and Queen Elizabeth) when they visited the Farm 
School. Whilst he was a monitor at the Perth Boys’ School he 
made a discovery which led to a spate of local research on fresh¬ 
water Crustacea. While collecting specimens for the biological 
laboratory (then in the charge of the late Hal McKail) he collected 
at Smith’s Lake*, North Perth a creature which Mr. L. Glauert, 
at the W.A. Museum, recognised as the first representative to 
be found in Western Australia of a remarkable group of fresh¬ 
water isopods then becoming known in eastern Australia through 
the researches of Professor Charles Chilton and others. Glauert 
described it as a new species, Phreatoicus palustris ( Journ . Roy. 
Soc. W.A., 10, 1924: 49). The creature proved to be quite common 
in Perth swamps and it is strange that it should have eluded 
discovery by the Hamburg Expedition of 1905 or by that assiduous 
limnologist, the late Professor W. J. Dakin when he held the chair 
of biology at the local University. The current occupant of the 
chair, Professor G. E. Nicholls, became intensely interested in the 
group, described other local species and subsequently made it his 
major research interest in the Australian fauna. Sheard himself 
later described another new species of the group from Victoria. 

These Perth years in the 1920’s provided Sheard with oppor¬ 
tunities for developing other interests. At Kalgoorlie he had become 
a King’s Scout and when he moved to Perth in 1922 he became 
Assistant Scoutmaster to Mr. J. G. Paterson, Scoutmaster of the 
44th Group, North Perth, which attained high efficiency at the 
time. Mr. Paterson subsequently became Chief Scout Commissioner 
and is now managing director of the publishing firm of Paterson 
Brokensha Pty. Ltd. Sheard’s athletic prowess led him to become 
active in lacrosse, yachting on the Swan River and in competitive 
motor-cycl'ng. He played with the Perth Lacrosse Club; a left 
hander he used the right hand crosse successfully, playing the 
attack and defence positions. About 1927 he represented the 
State in the game. He rode an F/N motor cycle and sidecar 
successfully on the Claremont Speedway and, though not a regular 
competitor, enjoyed the racing. 

At the end of July, 1927 he took a step which as events turned 
out led to disaster. He resigned from the Education Department 
to take up farming at North Burracoppin. He was not to know 


♦The actual collecting site was at the Chinamen's gardens at the north end 
of the lake, which occupied a depression along the west side of Charles Street 
between Emmerson and Howlett Streets. It is marked as ■’Three Island Lake' : 
In a survey of 1811 and its later name was derived from Bernard Smith who 
purchased the area in 1877. Its shores were subsequently used for market 
gardens and in recent times the lake itself was tilled in as a rubbish tip The 
area has now been levelled and is being developed for building purposes 
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that the Great Economic Depression was just ahead. The farming 
venture turned out unsuccessful and Keith tried to retrieve the 
situation by other activities. Among these was one year’s teaching, 
on supply during 1929, at the North Burracoppin School, taking 
on with a partner a mail transport contract, and part-time wheat 
lumping at the railway siding. The physical skill in wheat lumping 
appealed to him and he was intrigued with the performance of a 
husky lumper who could hoist a full bag of wheat under each 
arm and walk away with them. He didn’t rest until he had 
mastered the art himself. However a serious accident at the 
lofty stacks of bagged wheat was to change the whole course of 
his life. He was crossing a plank between two stacks, with a 
bag of wheat on his shoulder, when one end of the plank became 
dislodged, giving way. Keith fell and was spread-eagled across the 
railway track with the bag of wheat across his back. He was 
taken to the Merredin Hospital and discharged after three weeks, 
still far from well. A short time afterwards he was stranded with 
his motor cycle and sidecar some miles from home and pushed 
the outfit for 15 mfes before collapsing. On his admission to 
hospital this time the full extent of his earlier injuries was dis¬ 
covered. Unfortunately he sustained yet a third accident, perhaps 
consequent on the other two, falling from his horse, “Sonny”, on 
which he used to make frequent trips into the surrounding bush. 
He received hospital treatment for hernia and was sent back, in 
a very ailing condition, to his family who were then living in 
Adelaide. These physical injuries put an effective end to any 
active life such as he had previously enjoyed. However, in his 
later academic life, his companions who were unaware of his earlier 
powers, were astonished when at times he exhibited an unwonted 
turn of physical prowess. 

In Adelaide after he recovered sufficiently he took on various 
jobs, first as a Singer Sewing Machine salesman and collector and 
then as debit agent for the Metropolitan Life Assurance Company 
in the industrial suburbs of Bowden and Hindmarsh. Subsequently 
he left this to do honorary work at the South Australian Museum, 
as a protege of the Director, the late Herbert M. Hale. He was 
appo : nted Honorary Assistant in Zoology in 1933 and the position 
became a full-time, paid, one in 1940. He did research on the 
amphipod and euphausiid Crustacea, includ'ng the collections made 
in the Antarctic by Sir Douglas Mawson’s expeditions. In South 
Australia, also, he deve’oped his interests in chess, becoming South 
Australian Champion ; n 1941 (his chess achievements are discussed 
in The Australasian Chess Review , January 18, 1941, with portrait; 
and Chess World, 20 (3-4), 1965: 55-56; he himself contributed a 
light-hearted article in Chess World, 10 (1), 1955: 20-23). In Adelaide 
he met, and later married, Marianne (usually known as “Bon”) 
Jackson, who survives h‘m. 

March 1, 1939 was the next significant date in his career. On 
that day he visited F.R.V. Warreen, of the Fisheries Section of the 
C.S I.R. (as it then was) which had called in at Port Adelaide on 
its first South Australian cruise. This led to an association with 
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the leader of the Section, Dr. Harold Thompson, and to Sheard’s 
gradually becoming involved in the plankton investigations super¬ 
vised by Dr. Thompson. Eventually, in June, 1942, Sheard resigned 
from the South Australian Museum and joined the scientific staff of 
the Section. In May, 1945 he was transferred to Western Aus¬ 
tralia, his laboratory being at the University Department of Zoology. 
As the commercial crayfish industry rapidly expanded his research 
interests on Crustacea included this species and he now devoted 
the bulk of his time towards its investigation, mainly in the 
Abrolhos region. The conservation of the crayfish exercised his 
concern from the outset, and the effective control of the catch with 
the establishment of the frozen tails trade to America worried 
him. Also as early as 1948 he suggested “escape gaps'’ for small 
crayfish in the catching pots but it was many years before the 
method was officially endorsed (Hugh Edwards, Daily News, 
December 18, 1964) and the system was incorporated in the 1965 
legislation. 

During his crayfish field work he was ever alert in advancing 
the cause of other branches of natural history and assisting other 
naturalists in their field work. Scientists who accompanied him 
on various trips included Professors H. W. Waring, B. J. Grieve, R. 
Fairbridge, Drs. A. R. Main and G. A. Bartholomew, Messrs. C. A. 
Gardner (W. Aust. Nat., 1: 2), C. F. H. Jenkins, R. P. Roberts and 
numerous others. One incidental survey during one of his crayfish 
field trips, an exploratory cruise around the Monte Bello Islands in 
1950, assumed some importance a few years later. This isolated 
group harbours an interesting fauna which has been diminishing 
over the years perhaps as a result of the deteriorating climate. The 
last thorough zoological survey was made in 1912 by a Cambridge 
University Expedition under P. D. Montague. In 1952 the islands 
were the scene of the testing of the first British Atomic Weapon, 
and so great was the secrecy attached to the operation that no 
satisfactory survey of the fauna was made. Most providentially, 
however, Sheard, knowing the zoological interest of the islands, 
had the perspicuity to make a brief survey of the terrestrial fauna 
and published the results in the Western Australian Naturalist. He 
showed that the last remaining mammal had disappeared since the 
Montague survey in 1912, and this timely inspection contributed 
to saving the British atomic team from being blamed for its 
extermination. 

Whilst stationed at the University he took the opportunity of 
advancing his academic career. In December, 1950, on the recom¬ 
mendation of the Faculty of Science, he was granted the status of 
B Sc. on the basis of his published works on Crustacea, and pro¬ 
ceeded to the degree of M.Sc. which was conferred on him in 
March, 1951. His thesis for the degree of D.Sc. was accepted in 
December, 1953. In March, 1958 he was elected by Convocation to 
the University Senate and remained a member until his death. 
In April. 1957 he became a member of the Standing and Statutes 
Committee of Convocation. He threw himself vigorously into 
University affairs and was outstandingly helpful to younger col- 
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leagues and students, going to endless trouble to assist them with 
literature references and specialised advice. His service to student 
affairs and problems was recognised by nomination to Honorary 
Life Membership of the Guild of Undergraduates just before his 
death. He extended his help in wider community effort. He was 
one of the founders of the Rottnest Biological Station, was on the 
executive of Torchbearers of Legacy, ard was a prime mover some 
years ago in a proposal to establish an aquarium at Waterman’s 
Bay. 

Unfortunately in his professional career he fell into disfavour 
with his superiors in the Fisheries Division and was retrenched at 
the end of 1961. He felt impelled to publish a volume of his crayfish 
investigations independently at his own expense, in 1962, but after 
retirement most of his work was confined to plankton studies in 
which he was supported by grants from the Executive of the 
C.S.I.R.O. In an obituary notice Professor H. W. Waring, of the 
University Zoology Department, wrote that “his contribution to the 
crayfish industry of Western Australia will be generally appreciated 
only in the future.” 

In 1965 overtures were being made to Dr. Sheard from a 
university on the east coast of the U.S.A., for a faculty appoint¬ 
ment in connection with the establishment of a marine station. 
By then, however, it was discovered he had cancer and he under¬ 
went treatment. His friends hoped that he would recover and his 
demeanour and activity gave no indication that his end was near. 
Only on the morning of his death he sent an apology for non- 
attendance at a meet’ng of the University finance committee of 
which he was a member and had intended to participate. The 
immediate cause of death, suddenly at his home, was pneumonia. 

Finally, some tributes from long-standing friends. Professor 
Waring wrote: “Personally I shall miss the visits of a friend who 
had the virtues I prize most—integrity, courage in adversity, and 
warm human kindness.” And from Gilbert Whitley, retired ichthy¬ 
ologist at the Australian Museum, Sydney, when learning of 
Sheard’s unexpected death: “Surrounded by books in his home, a 
lover of good music and an expert chess player, Keith the family 
man would gladly give of his time to discuss some problem of 
taxonomy (arguing without rancour) or analyse graphs and tables 
of statistics. As he talked, he ran his hand through his hair 
and, as he smoked, his rather pale and lined face seemed to radiate 
a kindly intelligence, for his was a cultivated mind in a warm per¬ 
sonality, and his wide reading and knowledge were always at the 
disposal of his friends. We met too at an occasional science con¬ 
gress. He seemed sensitive to cold, even in the mild Perth climate, 
and I recall him, wrapped in muffler and overcoat as we crossed 
the University grounds between lectures; here he called encourage¬ 
ment to footballers on a foggy field and punted the ball in their 
direction from the sideline. He was awarded the degree of D.Sc. by 
the University of Western Australia, yet how lightly he wore his 
honours, for unpretentious Dr. Sheard confided in me how warm his 
academic robes kept him on a raw day. What a loss to us all is the 
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passing of Keith Sheard, yet I, for one, recall with gratitude these 
little shreds of memories from twenty years or so ago.” 

Biographical Articles. —Among the obituary notices published on 
Dr. Sheard are the following:— 

Chess World , 20 (3-4), March-April 1965: 55-56 (by C. J. S. 
Purdy). 

Monthly Service Bulletin , Department of Fisheries and Fauna, 
W.A., 14 (6), July 1965: 123 (portrait). 

Coresearch (C.S.I.R.O.), No. 77, August 1965: 1. 

C.S.I.R.O. Officers’ Association Bulletin, August 1965: 15. 
Australian Fisheries Newsletter (Canberra), 24 (8), August 
1965: 7. 

Gazette of the University of Western Australia , 15 (3), Sep¬ 
tember 1965: 43 (by H. Waring). 

Australian Marine Sciences Newsletter, No. 12, September 1965 
(by J. Thomson). 

PUBLICATIONS OF KEITH SHEARD 

Amphipods from a South Australian Reef Part I. Rec. South Aust. Mus., 5 
(4). 1936: 446-455. 

Amphipods of the Phliantid Group. Rec. South Aust. Mus., 5 (4), 1936: 456- 
468. 

A New Phreatoield from the Grampians. Victoria. Rec. South Aust. Mus., 5 
(4). 1936: 469-473. ’ 

AlT1 P Aust dS 60 r °U)'56 1 173^179 AUStralIan R ° ef Part U ‘ Trans * Roy - Soc * Sout h 
A Catalogue of the Australian Gammaridea. Trans. Roy. Soc. South Aust., 
6 L liM ( . 1 1 *29. 

Life at the Edge of the Sea. South Aust. Nat., 16 (4). 1937: 47-51. 

The Amphipod Genera Euonyx, Syndexamine and Paradexamine. Rec. South 
Aust. Mus., 6 (2). 1938: 169-186. 
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University of Western Australia, Nedlands. 

The frog fauna of the more remote parts of Western Australia 
is poorly known. Since the paper of Main and Calaby (1957), short 
papers by Ealey and Main (1960), Lindgren (1960), Calaby (1960) 
and Lindgren and Main (1961) have added to our knowledge of Pil- 
bara frogs. During heavy rains in February 1961 Storr was able to 
make good collections and extensive field notes. At other times both 
authors were able to make smaller collections. However, the present 




Fig. 1.—Map of the Pilbara region, showing all localities mentioned 

in the text. 


paper consists primarily of Storr’s field notes. All identifications and 
taxonomic notes are by Main. The present material adds consider¬ 
ably to our knowledge of the frog fauna of the region. Including 
Pseudophryne douglasi Main, which in the Pilbara is known only 
from Mt. Herbert, and Cyclorana platycephalus Gunther and Neo- 
batrachus sutor Main, both of which have been collected at Jig- 
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along but no further north, the frogs now known from the area 
covered in the map (Fig. 1) comprise eight genera and eleven species. 


Cyclorana cultripes Parker 

Distribution. Previous records: Woodstock and Abydos (Main 
and Calaby, 1957), 12 mi. E. of Port Hedland (Ealey and Main, 
1960), Jigalong (Lindgren and Main, 1961). New records: Munda- 
bullangana (5 mi. E., 4 mi. S. and 3 mi. S.W of homestead), Jones 
River (1 mi. S.E. of Warrambie IIS), tributary of Turner River (18 
mi. S. of Indee), Mt. Edgar (at Homestead and S’ mi. N.W., 5 mi. N. 
and 5 mi. W.). 

Habitat. Most abundant, in association with Lymnodynastes 
spenceri, in small temporary watercourses with sandy or gravelly 
beds. Occasionally found in larger, wooded creeks (e.g., Jones River) 
and at windmills. 

Morphology. Nictitating eyelid and tympanum well developed. 
Single spade at base of first toe. Juveniles have the hind limbs very 
much longer than the forelimbs and relatively larger than in adults; 
they are consequently adept jumpers. 

Coloration in life. Only juveniles were described in the field, in 
the mistaken belief that they belonged to another species. Dorsal 
ground colour varies from golden to brassy brown. A fine vertebral 
line from tip of snout to coccyx, flanked on each side by a narrow, 
broken, greenish-black stripe. A similar stripe from the top of orbit 
back dorso-laterally towards the coccyx. Another and more promin¬ 
ent stripe from side of snout, through nostril and orbit, sweeping 
down and back through tympanum to ventrolateral region of trunk. 
This last stripe is invariably present and is especially conspicuous 
as a concave curve from snout to orbit; the other two pairs of stripes 
may be absent or represented by vague lines of blotches. Pale under, 
finely freckled grey on belly. 

Pupil circular in daylight, with a fine extension downwards; a 
fine black line may run horizontally across eye (Fig. 2). Iris orange. 

Voice. Loud, moderately high-pitched and rasping. Close up and 
in chorus, when the vibrato is clearly audible, the call sounds like 
an ambulance siren. At a distance it is more like the bleating of 
sheep. 

Reproduction. At Mt. Edgar in mid-February 1961. during a 
wet, humid week, males were commonly found calling and copulating. 
On one occasion each, a male Cyclorana was found clasping a female 
Lymnodynastes spenceri and a male Glauertia russelli (itself i n 
copula with a female of its own species!). Breeding was apparently 
eailier at Mundabullangana, for in the following week on that sta¬ 
tion no calls were heard and several metamorphosed juveniles were 
found at night. 

Neobatrachus centralis (Parker) 

Distribution. Previous records: 12 mi. E. of Port Hedland (as 
Neobatrachus sp„ Ealey and Main, 1960). New record: Mundabul- 
langana. 
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Remarks. Three specimens among the frogs collected at Mun- 
dabullangana in February 1961 are spent females with no associ¬ 
ated field-notes. They are clearly of the same species as the two 
Neobat rachus reported by Ealey and Main (1960) but are in a bet¬ 
ter state of preservation. No males have been collected in the Pil- 
bara, but all these females specimens are unlike N. sutor from 
Jigalong and agree with N. centralis. 

Lymnodynastes spenceri Parker 

Distribution. Previous records: Abydos (Main and Calaby, 1957), 
Jigalong (Lindgren and Main, 1961). New records: Mundabullangana 
(4 mi. S. of homestead), tributary of Turner River (18 mi. S. of 
Indee), Mt. Edgar (3 mi. N.W. and 5 N. of homestead). 

Habitat. Small, temporary, unwooded watercourses (usually in 
association with Cyclorana cultripes). 

Morphology. A short-legged frog of medium size, with a large 
head and truncate snout. Well-developed nictitating eyelid. Narrow 
spade at base of first toe. Back of male covered with minute warts. 
Nuptial asperities in male, the black most prominent on first finger, 
absent from fourth. 

Coloration in life. Sexes similarly coloured, females being dis¬ 
tinguished only by the smooth dorsum. Dorsally fawn, blotched 
irregularly with greenish-grey, with or without black freckling. 
Upper surface of limbs pale orange-brown, crossed irregularly with 
darker brown or greyish-green bands. Chin greenish (i.e. much the 
same colour as dorsal blotches), belly white, under limbs pink. 

At night the pupil is large and round; in daylight it is much 
smaller and diamond-shaped, the longer axis vertical. Iris iridescent 
gold-green, minutely flecked with black. 

Voice. Deep and soft, not unlike a broody hen clucking rapidly 
“dok, dok, dok . . .“ Males were heard calling only from water and 
during breeding season; they were vocal by day as well as night. 

Reproduction. Spawning was observed in the evening of Febru¬ 
ary 11, 1961, in a small unwooded creek 3 miles north-west of Mt. 
Edgar homestead, where a copulating female trailed an egg mass. 
There were several other similar egg-masses in this stream; they 
were compact frothy rafts, 4-6 in. in diameter and not attached to 
vegetation. 

Breeding was apparently finished at Mundabullangana where no 
calls were heard and the only specimens seen were two adults ex¬ 
cavated on February 20 from (he sandy bank of a small watercourse 
through open Triodia country. 

Taxonomic notes. Moore regarded Lymnodynastes spenceri 
Parker as of doubtful validity (Moore, 1961: 195-6). However, a 
partly completed revision by Main (unpublished) suggests that, 
although the present known distributions are allopatric and there is 
great morphological similarity, it is more realistic to retain the two 
names than to lose spenceri in the synonomy of ornatus. Until a 


55 


complete revision is made it is proposed to recognise L. spencen as 
a full species. 


Notaden nichollsi Parker 

Distribution. Previous records ; No. 1 Rabbit Proof Fence 
(Parker, 1940), Jigalong (Lindgren, 1960), 12 mi. E. of Port Hed- 
land (Ealey and Main, 1960). New records: Mundabullangana (3 
mi. S.W. and 15 mi. E. of homestead), 5 mi. E. of Marble Bar, 5 mi. 
w. of Mt. Edgar. 

Habitat. Temporarily flooded low-lying areas of tall grass, 
especially Triodia pungens. In such areas it may be associated with 
Lymnodynastes ornatus and Cyclorana cultripes but it does not 
follow the two latter species into sections of watercourses where 
the water is visibly flowing. 

Morphology. A moderately large, stoutly built frog with a mark¬ 
edly truncate snout. Dorsal surface generally covered with prominent 
warts that tend to form longitudinal ridges. No tympanum. A single 
spade at base of first toe. A well-developed nictitating eyelid. Black 
nuptial asperities on first and second fingers of male. The copious 
secretion from dorsal glands rapidly becomes rubbery on exposure to 
air. 

Coloration in life. Adult male: Dorsally olive green, profusely 






Fig. 2. Pupil shape in daylight in (1) Cyclorana cultripes, (2) 
Lymnodynastes spenceri, (3) Notaden nichollsi, (4) Uperoleia 
marmorata and (5) Glauertia russelli . 
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spotted with reddish-orange. The warts are usually black but some 
are whitish, especially those towards flanks and sacrum. Under sur¬ 
face white, except for greyish chin. Adult female: differs in colora¬ 
tion from male only in lacking dark chin. 

Pupil round at night and in shade, contracting in sunlight to a 
sector of a circle (Fig. 2). Iris orange adjacent to pupil, remainder 
black flecked with gold. 

\ oite. A pigeon-like “oo-oop,” rising slightly but generally of 
medium pitch, quite musical and slightly reminiscent of Heleioporus 
eyiei. 1 he call is relatively soft but audible for considerable dis¬ 
tances, e.g. further than the call of Lymnodynastes spenceri. 

When handled the t rogs utter soft chirruping notes while inflat¬ 
ing the body and greatly distending the throat. 

Reproduction. Like Cyclorana cultripes, the present species 
apparently bred earlier in 1961 at Mundabullangana than at Mt. 
Edgar. On the former station no calling was heard in late February 
and young frogs (c. 1 cm. Jong) swarmed under the overhanging 
leaves of Triodia pungens growing beside a flooded strip of the 
highway. Adults, however, were still active; great numbers of them 
were out every night feeding over the lower-lying parts of the 
coastal plain. 

Uperoleia marmorata Gray 

Distribution. Mundabullangana (3 mi. E. and 3 mi. S.W. of home¬ 
stead). 

Habitat. First discovered, 3 miles east of Mundabullangana, 
chorusing on February 19, 1961, in a muddy pool of shallow, still, 
temporary water vegetated with an aquatic grass (Dicanthium 
ewdrtianum) , a sedge (Cyperus bulbosus) and nardoo (Marsilea hir- 
suta). Such sloughs are common in this low-lying area (the flood- 
plain between the Yule and Little Yule Rivers); they retain their 
water considerably longer than most temporary watercourses of the 
North-west and are inhabited by the tortoise, Chelodina steindach- 
neri . 

This species was also heard, but not collected, 3 miles south¬ 
west of Mundabullangana on February 26 in a temporarily inun¬ 
dated section of the highway. The country here was dominated by 
“spinifex” (Triodia pungens). This water was shared with Glauertia 
russelli which, judging from the number of chorusing males, was 
the more plentiful. 

Morphology. A small frog, reminiscent of Glauertia russelli , 
from which it is easily distinguished by its reddish groin, and by its 
head and anterior dorsum being slightly warty. No tympanum. Nic¬ 
titating eyelid only occasionally raised. Two spades at base of foot. 
No nuptial asperities. 

Coloration in life (based on a calling male, the only specimen 
collected). Dorsal ground colour olive-brown with black spots and 
blotches. Anteriorly an indistinct vertebral series of orange spots. 
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Dorso-laterally a broken orange stripe from behind orbit nearly to 
groin. A small orange spot on each side of sacrum. A large orange- 
red blotch in groin and on outer surface cf thigh. Upper surface of 
limbs as on dorsum. Ventrally whitish flecked with grey. Lower sur¬ 
face of limbs flesh-coloured. 

Pupil diamond-shaped in daylight, the horizontal axis slightly 
longer. Iris golden yellow, becoming black flecked with yellow distant 
from the pupil. 

Voice. The call sounds like pebbles being sharply tapped together. 
The males call from tussocks of grass and are difficult to locate. 

Taxonomic notes. Specimens formerly believed to belong to this 
species are now placed in Pseudophryne douglasi Main (1964). How¬ 
ever, the above specimen from Mundabullangana undoubtedly be¬ 
longs to this species. It has been compared with notes made on the 
type in the British Museum and with the descriptions in Moore 
(1961). The agreement is close except that it lacks the large paro- 
toid glands of the holotypc, the foramen appears not to be com¬ 
pletely closed (specimen is 24.3 mm. long) and the call recorded 
by Storr differs from that recorded by Moore (1961: 211). 

Glauertia russelli Loveridge 

Distribution. Previous records ; Weeli Wolli (Main and Calaby, 
1957). New records: 3 mi. S.W. of Mundabullangana, 3’ mi. N.E. of 
Mt. Herbert, tributary of Turner River (18 mi. S. of Indee), Mt. 
Edgar (near homestead and 5 mi. N.), Nullagine River (25 mi. E. 
of Mt. Edgar). 

Habitat. In the vicinity of Mt. Edgar the species was restricted 
not only to the larger tributaries of the Taiga River but also to sec¬ 
tions of the streams that supported a forest of river gums and caju- 
puts. This habitat was shared with Hyla rubella. Wherever the 
gradient of a stream was steep enough to produce rapids, Glauertia 
(and indeed all other frogs) were absent. 

The specimens from the Nullagine River and Mt. Herbert occu¬ 
pied a generally similar habitat, though the creeks at the foot of 
Mt. Herbert were rather steep. 

At Mundabullangana the species was found in a very different 
habitat, viz., a temporarily inundated section of the highway across 
treeless plains dominated by Triodia pungens (here they were asso¬ 
ciated with Notaden nichollsi, Uperoleia mcLrmorata and Cyclorana 
cultripes). 

Morphology. A small, short-legged species with a small head and 
eye and a pointed, slightly upturned snout. Three pairs of raised 
glandular areas on back: the first and largest on the shoulders, the 
others lumbar and sacral. Nictitating eyeld present. Two weak 
spades on pes. No nuptial asperities in male. 

Coloration in life. Male coloration is variable and two specimens 
are described: 

(i) Dorsally greyish-green, spotted with blackish-green, except 
for the glandular areas which are yellowish-brown. Vertebral line of 
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dots and dashes orange at the level of forelimbs, becoming yellow 
posteriorly. Small orange spots form a line between angle of mouth 
and axilla. Under surface pink and grey. 

(ii) Much darker than (i), the dorsal ground colour being dark 
greenish-grey with irregularly distributed smaller spots of a darker 
shade. Only has a trace of vertebral line. Colour of glands as in (i). 

Female coloration is generally similar, i.e., dorsally greyish-green 
spotted and blotched with darker greyish-green. The glands, how¬ 
ever, are not differently coloured from rest of dorsum. The orange 
dots between gape and axilla may be larger than in males. 

At night the pupil is round; in daylight it is diamond-shaped, the 
horizontal axis, if anything, longer. Iris reddish-gold immediately 
around the pupil, remainder greenish-black finely flecked with gold. 

Voice. Generally reminiscent of certain Crinia spp. Normally it is 
a moderately high-pitched, abrupt, slightly vibrant “ahk.” Under 
scrutiny and possibly due to alarm, the frog may call a softer, higher- 
pitched and mere rapidly uttered “ik.” The gular sac is distended 
during calling, which begins soon after sunset (it was never heard in 
daytime). 

At Mt. Edgar in mid-February 1961, calling males were mostly 
perched on a piece of debris (usually a cajuput twig) beside water. 
A few were half buried in mud under leaf litter, and one was found 
on the ground beside water, completely concealed by a flake of caju¬ 
put bark. 

This frog apparently calls outside the breeding season. Males 
near Mt. Herbert called throughout the early evening of May 20, 
1961. Air and water temperatures were unusually high (77-74° F.) 
for that season. Just before its cessation at about 9 p.m. the call had 
become feeble, deeply pitched and slowly repeated. 

Reproduction. In mid-February females at Mt. Edgar were 
gravid. Fertilization was not observed, though several pairs were 
found in copula either in shallow, slowly-flowing water or on nearby 
banks of silt. Two copulating pairs were observed on the evening of 
February 17, 1961, 18 miles south of Indee; a female was hopping 
across a silt bank with a male mounted on her back; the others were 
copulating in shallow, moving water. 

Hibernation. In May 1961 specimens were collected in daytime 
from under debris beside a small pool in the Nullagine River. In 
August of the same year two Glauertia (and many Hyla rubella) 
were found in damp gritty soil under small boulders beside rapidly- 
shrinking pools in a gully at the foot of Mt. Herbert. 

Taxonomic notes. Glauertia russelli is distinguished from G. 
mjobergi (Andersson) of West Kimberley by the absence of max¬ 
illary teeth, absence of tarsal tubercle, more extensive webbing of 
foot, granular skin of belly, and the more warty, less bright dorsal 
coloration. 

Among the present series are three from Mundabullangana, 
which in texture and colour of dorsum and reduction of webbing 
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between toes, tend towards the condition of mjobergi. Moreover, 
the habitat of the Mundabullangana frogs is more like that of 
mjobergi as observed by Main near Derby. 

All the present series were compared with two specimens of 
mjobergi from 14 miles south of Derby, from which they are recog- 
nisably distinct. Storr noted no differences in male call between 
Mt. Edgar and Mundabullangana frogs, and we presume that all 
the present specimens belong to the same biological species. How¬ 
ever, more extensive field biology and larger series of specimens 
are needed to establish the status of G. russelli and G. mjobergi. 

Hyla rubella Gray 

Distribution. Previous records: Woodstock, Wittenoom, Oak- 
over and Rudall Rivers and Caramulla Creek (Main and Calaby, 
1957); Jigalong (Lindgren and Main, 1961). New records: Munda¬ 
bullangana (at homestead and 4 mi. S. and 15 mi. E.), tributary of 
Turner River (18 mi. S. of Indee), Mt. Herbert, Midstream, 9 mi. 
W. of Tambrey, Yampire Gorge, Dales Gorge, 7 mi. S.E. of Roy Hill, 
Mt. Edgar (at homestead and 5 mi. W.), Nullagine River (25 mi. E. 
of Mt. Edgar). 

Habitat. Occurs naturally in large wooded creeks, especially 
those with permanent pools. Now abundant in man-made sites, e.g. 
wells, water tanks and troughs, and round homesteads. At Mt. Edgar 
and Mundabullangana the frogs were commonly found in household 
taps, to which they quickly return when flushed out. During wet 
weather they desert these artificial situations. 

An adult snake ( Demansia psammophis) killed in the late after¬ 
noon at Mt. Edgar homestead in August 1960 contained four of these 
frogs. 

Morphology. A small, smooth-skinned frog, relatively stouter 
than H. adelaidensis. 

Voice. Their call is prolonged, harsh, vibrant, and very loud, 
though not so ear-splitting as in H. adelaidensis. As observed by 
other naturalists the chorus is remarkably similar to that of the 
Silver Gull (Lams novaehollandiaeJ. The frogs call out of the 
water, either from the ground or a low perch. The species is vocal 
outside the breeding season, e.g., a strong chorus was heard on 
several evenings at a mill on Mundabullangana during hot dry 
weather in early November, 1961. 

Reproduction. Tadpoles were found in a trough at a mill on Mt. 
Edgar in mid-February 1961 and in a clear spring-filled pool at 
Yampire in late February 1962. Some at least of them leave the water 
before metamorphosis is complete; several of the froglets clinging 
to the wall of a tank on Mundabullangana in February 1962 had tails 
up to 1 cm. long. 

Hibernation. In the presence of water the frogs seem to be active 
throughout the year. Elsewhere they are compelled to hide. For ex¬ 
ample, on the evening of May 19, 1961, two were found in shallow 
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water near the edge of a lagoon on the flood-plain of the Fortescue 
River, 7 miles south-east of Roy Hill. On the following evening near 
Mt. Herbert no frogs were seen out, but many were found under 
rubbish; they were greatly swollen with water, which squirted from 
the cloaca as they sluggishly hopped away from their hiding place. 
Three months later at the same locality the frogs could only be 
found in damp gritty soil under boulders in a dry watercourse. 

Hyla caerulea Shaw in White 

Distribution. Previous record: Nickol Bay (Moore, 1961). New 
record: 3 mi. S.W. of Mundabullangana (? sp.). 

Remarks. The inclusion of this large green Hyla rests solely on 
a specimen in the British Museum, labelled as coming from Nickol 
Bay. As this locality has been applied by the British Museum to 
specimens of other animals which almost certainly do not occur 
there, e.g„ the lizard Chlamydosaurus kingii , the occurrence of the 
present frog in the Pilbara region requires confirmation. Never¬ 
theless, caerulea may reasonably be expected here, for it is a 
Torresian species that extends from the far north and east coast of 
Austra.ia far into the arid interior, including Central Australia (see 
map in Moore, 1961: 260). 

Near the muddy pool (frequently mentioned in this paper) on 
the highway, 3 miles south-west of Mundabullangana, a strange 
frog call was heard on the evening of February 26, 1961; it was 
described as “grinding.” Much time was fruitlessly spent in attempt¬ 
ing to locate calling frogs, of which there were about a dozen among 
big clumps of Triodia pungens beside the water. In the water itself, 
“a large green tadpole, about one inch long” was reported by a col¬ 
league, R. M. Sadleir: it likewise evaded capture. It is possible that 
both the calling frogs and the tadpole belonged to this species. 
Moore describes the call of Hyla caerulea as a slow “erawk, crawk, 
crawk,” and the tadpole as green. 
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OBSERVATIONS AT BALD HEAD, WESTERN AUSTRALIA 

By G. BLACKBURN, Division of Soils, C.S.I.R.O., Adelaide, S.A. 

King George Sound on the south coast of Western Australia is 
protected from the ocean by a peninsula (Fig. 1) which ends at Bald 
Head. This headland is a landmark for travellers visiting Albany by 
sea. It also constitutes a landmark in Australian natural history 
owing to its interest for so many pioneers in this field and its associa¬ 
tion with the first geological observations recorded for Australia. 
The men who have climbed over this rugged headland include George 
Vancouver and Matthew Flinders, famous explorers; Robert Brown 
and Allan Cunningham, botanists; Jean Rene Constant Quoy and 
Joseph Paul Gaimard, naturalists; Charles Darwin; and Robert Fitz- 
roy, captain of H.M.S. Beagle. 



Fig. 1. The view to Bald Head, W.A., south-east from Mt. Clarence 
at Albany. The entrance to King George Sound lies between the Bald 
Head promontory and Breaksea Is. at the left. The jetty at the right 
lies in Princess Royal Harbour. 


Captain George Vancouver discovered King George Sound in 
1791 and started the interest in Bald Head with his report of the 
corals found on its summit, “which is sufficiently above the level of 
the sea to be seen at 12 or 14 leagues distance” (Vancouver 1801). 
His report was regarded by Ralph Tate (1893) as the first recorded 
geological observation for Australia. Matthew Flinders (1814) sup¬ 
ported Vancouver’s findings but others intrigued by these observa¬ 
tions found no corals there, only curious petrifactions around plant 
roots in the limestone. In 1803 the French naturalist Francois Peron 
rested for several days only a few miles from Bald Head but was 
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then unaware of previous interest in its “corals” and failed to visit 
this site. He realized later what a chance he had missed and was then 
obliged to accept Vancouver’s claim (Peron and Frecyinet, 1816). 
His conclusions on the coastal limestone certainly would have been 
improved if he had got to Bald Head. 

Allan Cunningham, who later discovered the Darling Downs in 
Queensland, visited Bald Head on a hot day in December 1821 during 
his tour with Captain Phillip Parker King (King, 1827). He collected 
plants there, including Baeckea, CandoUea, and Scaevoht , and prob¬ 
ably also took the ramified calcareous specimens described from this 
site by William Henry Fitton (Fitton, 1826; King, 1827). These 
appear to have been the bodies accepted by Vancouver as corals. 
Quoy and Gaimard searched unsuccessfully for corals on the summit 
of Bald Head (Quoy and Gaimard, 1833), but they found species of 
land snails there (Quoy and Gaimard, 1832), which they described 
in the excellent reports of the voyage of UAstrolabe (1826-29). 
Charles Darwin made his visit to the landmark in 1836 at a time 
when he was at grips with the problem of the origin of coral reefs. 
Obviously he must have been keen to check the early reports of 
Vancouver and Flinders; it is doubtful if he was aware of the other 
work by Cunningham, Quoy and Gaimard. He identified the “corals” 
as concentrations around roots in the dune limestone. His detailed 
descriptions (Darwin, 1844) and general account in the “Voyage of 
the Beagle ” (Darwin, 1860) are known to many. The occurrence of 
plant roots in such concentrations from Bald Head is shown in 
Figure 2. 



Fig. 2. Portions of calcareous concretions from Bald Head, W.A., 
showing enclosed root material. The coin is one inch in diameter. 
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The actual process of formation for concentrations of this type 
has not been established with certainty, despite the suggestions made 
by Darwin, Northrop (1890), Hall (1902) and others. They occur also 
around black carbonaceous material, according to Boutakoff (1963), 
and another report from Victoria (Keble, 1950) indicates that similar 
structures occur on leaves which have been buried by advancing dunes 
and re-exposed later. The environment of living or decomposing 
organic matter could well be expected to provide conditions in which 
limestone would dissolve in the presence of water. It is the sym¬ 
metrical deposition of calcium carbonate around even dead organic 
matter which arouses attention. Possibly the formation of such con¬ 
cretions could be investigated experimentally. 

Bald Head has a basement of granite which rises steeply from 
the sea to heights occasionally reaching 700 ft. The dune limestone 
plastered over this foundation is now being removed by marine and 
wind erosion. The extremity of the promontory is a bare granite 
knob approximately 500 ft. high, which is identified on the Albany 
1 mile series of the military survey as Bald Head. In view of the 
Vancouver charts, e.g. as reproduced by Beautemps-Beaupre (1807), 
it is doubtful whether this knob is that to which Vancouver referred. 
Probably he gave the name to the higher part nearby where a hill 
750 ft. high shows a distinct bald head due to erosion of its sandy 
soil and limestone. Trails of sand run down its vegetated slopes to 
the sea and can be seen plainly from the entrance to the Sound. 

The area of approximately one sq. mile which contains Bald 
Head is connected to the larger peninsula by a razor-back isthmus of 
dune limestone half a mile long and 200 ft. high. This is a superb 
introduction to Bald Head for the traveller by land. Here storms 
from the ocean side may blast at the coast and at the traveller too, 
while the view inland overlooks the calm waters of King George 
Sound and Princess Royal Harbour. On this side the water may be 
disturbed during storms only by eddies which occasionally whisk up 
spray. I his introduction traverses slopes which have discouraged some 
would-be visitors who have toiled as far as Isthmus Hill. Certainly 
William Westall, the artist, in Flinders’ expedition, paused on this 
hill to sketch the view while his captain and Robert Brown, the bot¬ 
anist, went cn their way across the razor-back. One of the Australian 
landscape paintings by Westall shows this scene of Bald Head with 
the ocean to the right and the Sound to the left; it is represented 
mistakenly in the recent publication on Westall (Perry and Simpson. 
1962) as relating to another view at King George Sound. That book 
shows that Westall made many sketches near King George Sound 
including several from the peninsula near Bald Head. His subsequent 
use of his drawings creates a few ecological puzzles, now explained 
in the book. 

Almost everywhere on the Bald Head promontory there are easy 
views over the wind-blasted vegetation in which specimens of Agonis 
flexuosa rise only to 18 in. Sheltered spots among the steep sand 
dunes at the crest carry vegetation which by its long evasion of fires 
now forms dense thickets including many examples of the same 
species over 15 ft. high. 
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The geologists Jutsen and Simpson (1917) gave a short account 
of the Albany district in which they named for Darwin the entire 
peninsula on the south side of King George Sound and Princess Royal 
Harbour. Unfortunately this name has failed to gain recognition. It 
would be appropriate to show the significance of Bald Head by the 
erection on this peninsula of a suitable memorial. This should recog¬ 
nize the interest taken in the landmark by the important contribu¬ 
tors to Australian natural history mentioned above. 
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NOTES ON BREEDING THE SCARLET ROBIN 

fPETROICA MULTICOLOR^ 

By ALWYN Y. PEPPER, Scarborough, W.A. 

On April 10th, 1962, an adult male was placed in my large 
heavily planted aviary (36' x 30' x 10') with a mixed collection of 
finches, Yellow-tailed Thornhills and wrens. On 4th June, 1962, an 
adult female was also introduced to the aviary. Two days later the 
male commenced to sing for the first time in captivity. Both birds 
remained aloof from each other. 

June 12, 1962. The male was observed alone on a low branch 
whilst the female was 20 feet distant on another perch. Suddenly 
the female flew very slowly past the male, fluttering like a butter¬ 
fly, and in doing so gently brushed her wings over his head and con¬ 
tinued on. The male remained perfectly still until she had passed 
then fully extended each wing in turn, so that the wing covered his 
side and hid his legs but displayed the white wing patch to advant¬ 
age. In July the male moulted. 

August 2, 1962. Lichens, paper bark and spider webs were placed 
in the aviary. 

October 15, 1962. Both birds were placed in a small enclosure 
in order to photograph them. The female was willing to stand on 
the same perch as male but the male would not approach perch 
whilst it was occupied by female. 

Their song was a delightful low sweet “Diddle-lee” repeated 
twice during the day. Both birds flew at night and sang “Diddle- 
lee and repeated once only. In the stillness of a warm moonlight 
night their song sounded excruciatingly sweet. 

Both birds commenced a heavy moult in the last week of No¬ 
vember 1962 which was completed by the first week of January 
1963. The male suffered a considerable loss of red colouring which 
was never regained. 

January 28, 1963. Male was observed chasing and snapping at 
female. Both birds were heard calling a quiet chattering warble 
whilst perching. A harsh note could be heard in flight as male 
chased female or if the male attempted to alight near her. Birds 
would not perch together but would perch on separate prongs of a 
forked stick. 

Ju’y 17, 1963. Both robins were in very fit condition and male 
was observed feeding the female for the first time. Female fluttered 
her wings whilst accepting the insect. 

July 29, 1963. Female flew around aviary carrying paper-bark 
in her bill. 

August /, 1963. The male was observed standing on a few pieces 
of dried grass that had been laid in a pencil pine tree and uttering 
a loud continuous squeaking rattle (nesting site call). By now the 
male was often seen to catch insects and fly to a branch. The female 
then flew and perched beside him to accept food. 
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August 31, 1963. Female only was busy carrying grass, bark 
and hemp to nesting site. The male encouraged her with the nesting 
site call. Both birds vigorously kept other species away and had 
evicted a nest each of Red-eared Firetail finches and Orange-breasted 
Waxbills that were in the same tree. 

September IS, 1963. Female stayed in the nest for longer periods. 
Male did not feed the female in the nest but with a single note 
called to her from some distance away. She then left the nest with 
a squeaking call and flew to his perch. This behaviour occurred 
often during the day. Sometimes the sound of his bill snapping on a 
flying insect was enough to call her off the nest. 

September 26, 1963. Male entered nest for the first time and 
appeared very excited. Both birds entered nest with food and gave 
two or three squeaks before entering. If the female was on the nest 
when the male approached she flew out. The male then entered and 
stayed about one minute before leaving. 

October 6, 1963. The female was observed carrying more nesting 
material to the nesting site evidently for renovation purposes. On 
one occasion the male crammed his bill with sixteen large fat 
winged termites and carried them to the nest. 

October 11, 1963. One baby Scarlet Robin was observed sitting 
on a low rose bush just twelve inches off the ground and beneath 
the nesting tree. The youngster occupied this position all day and 
was fed by the male. The same day the male commenced calling 
the nesting site call from within another pencil pine tree. The 
female responded and investigated his choice. Yellow-tailed Thorn- 
bills also were attracted to the site but were chased off by both 
robins. 

October 13, 1963. The male had somehow acquired a fractured 
leg which hung down in a useless manner. He continued to feed the 
baby. 

October 19, 1963. The male was still feeding the baby and female 
was busy constructing a second nest at the site apparently selected 
by male. Nesting material from the first nest was also used. 

The male had by now developed a heavy moult maybe caused 
by his injury. 

October 21, 1963. Apart from courtship feeding no display by 
the male was noticed. On this day the female was observed standing 
on a branch and suddenly gave forth with a loud prolonged rattling 
note. The call was sustained until the male flew to her lrom the fai 
side of the aviary and immediately mated with her despite the 
handicap of his useless leg and heavy moult. No mutual preening 
ever took place between parents or youngster. 

October 22, 1963. Youngster was observed picking at insects on 
the ground. 

November 10, 1963. A white spot above the bill commenced to 
appear on the youngster which was still being fed by male. The 
female continued to sit on the nest. 
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November 20, 1963. On this day the male flew very high and 
clung to the aviary netting with a large winged insect. He called 
repeatedly and excitedly until the female left the nest and joined 
him. She caught hold of one end of the insect and a tug-of-war 

occurred. After a short time she let go. He again presented the 

insect and another tug-of-war took place. Again she released her 
hold. The male finally presented the insect and she swallowed it. 

November 22, 1963. The male bird was found dead, whereupon 
the female deserted her nest containing one egg and commenced 
the task of feeding her baby of the first nest. 

December 25. 1963. The baby was rapidly moulting into adult 
female plumage but was still being fed by her mother and in fact 
was fed right up to January 3, 1964. By the end of January the 

youngster had attained adult plumage but was not as bright as her 

mother. 

The nests constructed by the female Scarlet Robin were quite 
unlike the typical nest of this species. Cup shaped and very roughly 
built of dried grass, paper bark, hemp and a little spiders’ web. No 
lichen was used. She certainly adapted herself to alien surroundings. 

Live termites (white ants) were always on hand. Cheese crumbs 
and a mixture composed of beef dripping, poultry laying mash, 
wheat germ, Casinal and honey was supplied each day. Three small 
electric light globes attracted insects each night. 

Much of the success was due to my wife’s unending toil in keep¬ 
ing up the supply of insects as food. 

A NEW SPECIES OF BANKSIA FROM WESTERN 
AUSTRALIA 

By C. A. GARDNER 

Banksia Lullfitzu C. A. Gardn. sp. nov. 

Frutex erectus, densus, 1.6 m. attingens, ramis validis; ramulis 
erectis, subflexuosis, cinereo-tomentosis. Folia erecta, rigida, plus- 
minusve tortuosa, elongato-linearia, longe petiolata, usque 40 cm. 
longa, dentato-incisa, dentibus late et oblique deltoideis, remotis, 3-5 
mm. long., pungentibus, decurrentibus omnium distantibus, enervis 
(costa media except a), supra glabra enervia, subtus reticulatis, alte 
lacunosis, lacunis albo-lanatis, demum glabratis, rhachi anguste 
marginantibus. 

Spicae terminantibus vel lateralibus, cyiindricis, usque 15 cm. 
longis et 9 cm. diam., foliae pauce obvallatae; bractea rufo-vil- 
losae, apice trangularibus. Perianthium aurantiacum, 3-3.2 cm. 
long., dense tomentosum, limbum acutum, 5-6 mm. long.; stylus rigi- 
dus, arcuato-curvatus, perianthium paule excedens, glaber; squamae 
hypogynae nullae; ovarium parvum, apice dense pilosum; stigma 
leviter striata. 

Follicula compressa, obliqua, superne obovata-orbicularia, 2 
cm. long, et 13 mm. lata, breviter tomentosa, demum glabra; semina 
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nigra; late cuneata, obliqua, basi acuta, 10-13 mm. longa et 12 mm. 
lata, in alam valde obtusa producta. 

Hb. in distr. Coolgardie prope Koorarawalyee, in campis are- 
nosis apertis, fl. m. Feb. Mart., Gardner 16411, TYPUS; etiam haud 
procul Southern Cross in acacietis lutosis. 

Frederico Jacobo Lullfitz nominata Hortis Botanicorum Perth- 
ensis, speciminum ascripto, viro botanicorum speciminum colligen- 
dorum studiosissimo et itinere quod nuper peregimus comiti benigno. 

The species is close to B. Benthamicina C. A. Gardn., from 
which it differs in the much smaller size and different habit, larger 
leaves with divaricate pungent-pointed lobes, much larger flower¬ 
ing spikes with larger and densely tomentose (not silky appressed 
hairy) perianths, and in the differently shaped and larger fruiting 
spikes with much larger follicles and persistent perianths. 

Banksxa Elderiana F. Muell. et Tate has a similar habit and 
foliage, but the spikes are always nutant, and the smaller peri¬ 
anths are glabrous in the upper half, and appressed-silky in the 
lower, the cones much smaller, and the follicle much smaller and 
more compressed. 


AN ABORIGINAL MEAL 

By I. M. CRAWFORD, W.A. Museum, Perth. 

In January, 1965, Mr. M. Gillett donated to the Museum a small 
collection of bones which he had picked up on a camp site about 
60 miles west of the South Australian border on the 27th parallel. 
The bones are believed to be the remnants of a meal (possibly more 
than one) eaten by Aborigines. The bones have been weathered 
slightly, but do not appear to be many years old. The location of 
the site suggests that the meal was eaten by Aborigines travelling 
between settlements, and that these Aborigines had temporarily 
reverted from a European type of diet to a traditional one. The 
bones, therefore, give some indication of the animal element in the 
present day diet of Aborigines who live by traditional means. 

Mrs. Helen Henderson has identified among the specimens 
Domestic Cat (Felis catus), and European Rabbit (Oryctolagus 
cuniculus) on the basis of dentition. A pelvic fragment does not 
belong to these species and agrees with kangaroo. It is too large 
to be fox or dog and is not wombat (Lasxorhinus) which might be 
expected in the area. All other non-dental lragments have been 
compared with skeletons of Felis catus, Vulpes vulpes, Oryctolagus 
cuniculus, Isoodon obesulus , Perameles bougainvillei, Trichosurus 
vulpecula, Lagorchestes conspicillatus, Macrotis lagotis , and Dasy - 
lines geoffroyi, all of which (or their close relatives) would not be 
unexpected in the area. Lagorchestes hirsutus , Bettongia penicillata. 
Bettongia lesueuri, and Petrogale lateralis could also occur in the 
area, but comparison has not been made with these. All these non¬ 
dental fragments correspond with either Felis catus or Oryctolagus 
cuniculus and no others. 
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Least numbers of individuals in the sample was calculated by the 
method of Ride (1960) (see Table 1). However, it must be recog¬ 
nised that, in a small sample, relative abundance measured by this 
means may net give a true indication of the proportion of the 
different species in the sample, since like all sampling techniques the 


method is 

most useful where numbers are high. 




TABLE I 




No. of 

Minimum 

Species 


fragments 

no. of 



in sample 

individuals 

Macropus sp. (Kangaroo) 

. 1 

1 

Felis catus 

(Domestic Cat) 

25 

2 

Oryctolagus 

cuniculus (European 

Rabbit) 10 

3 


The discovery of rabbit and cat bones together with the kangaroo 
is not surprising, for the fact that Aborigines living by traditional 
means eat these animals is well known (Finlayson, 1960). This 
combination of animals is nevertheless important, for it indicates 
that Aboriginal diets may have been profoundly altered by the intro¬ 
duction of European animals. Rabbits entered the area between 
1894 and 1907 (Ratcliffe, 1959) and cats had spread before 1891 
(Finlayson, 1960). Their introduction probably reduced the native 
fauna, the rabbits being competitors with the herbivorous animals, 
and the cats being predators on small mammals and birds. It is 
therefore likely that the Aboriginal diet altered accordingly, prob¬ 
ably during the early years of this century. 

Information on the diets of Aborigines living in their traditional 
manners has seldom been collected. Cleland and Tindale (1959), 
and Meggitt (1962) have published lists of Aboriginal foods and 
Mr. Mark de Graaf has donated to the Museum samples of vegetable 
foods collected near the Warburton Mission. Moyle (1958) has 
published a brief list of plants eaten in the Rawlinson Range-Lake 
Macdonald area, together with a nutritional assessment of the value 
of these foods. Other writers have included short lists of animals 
and plants reputedly eaten by Aborigines. The only quantitative 
analysis of an Aboriginal diet has been made by Margaret McArthur 
(1960) in Arnhem Land. It is to be hoped that some research on the 
diets of a desert group will be carried out along these lines before all 
of the Aborigines come into settlements and permanently adopt Euro¬ 
pean foods. To judge from the bones collected by Mr. Gillett such 
an analysis would find that introduced animals now- formed an 
important element in the Aboriginal diet. 
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AQUATIC BIRDS OF HAMELIN POOL LAKE 
WESTERN AUSTRALIA 

By JULIAN FORD, Perth. 

Situated at the southern end of Hamelin Pool in Shark Bay, 
Hamelin Pool Station lies just within the semi-arid rainfall zone 
which receives less than 10 in. per annum. Most freshwater lakes 
within this area have an ephemeral existence, being filled at infre¬ 
quent intervals because of the irregularity and unreliability of the 
rainfall. Near the Hamelin Pool Station homestead, however, a per¬ 
manent slightly brackish lake of about four acres and other smaller 
pools have been produced artificially by an overflow from a deep 
artesian bore which flows unchecked along drains through the 
station. Being the only expanses of permanent relatively fresh water 
in the district, during the hot summer they attract an abundance of 
aquatic birds including many waders and ducks. These reinforce the 
sedentary population amongst which are the Little Grass Bird, Reed- 
Warbler and Spotted Crake. 

During visits to the locality on January 31, 1959, April 2, 1962, 
November 14-15, 1964, December 15-19, 1964, and December 19-20, 
1965, several observations were made which add to the knowledge of 
the distribution of Western Australian birds, in particular two rare 
waders which were recorded on the November 14-15 visit in the com¬ 
pany of Mr. John Dell. In the following list, dates on which the vari¬ 
ous species were actually recorded are given with the number present 
placed in brackets. Where no bracketed figure is given after the date, 
no count was taken. For the relevant scientific names, reference 
should be made to The Birds of Western Australia , D. L. Serventy 
and H. M. Whittell, third edition, 1962. 

Around the margins of the homestead lake are several patches 
of bulrush, Typha augustifolia, and an extensive area of Samolus 
repens, while the entire perimeter is covered with samphire, Arth - 
rocnemum arbusculum and A. leiostachyum. A few bushes of Nit- 
raria schoberi and Rhagodia sp, are scattered around the lake and 
the surrounding country is vegetated with semi-arid wattle scrub 
consisting mainly of Acacia sclerosperma, A. victoriae, A. tetra- 
gonophylla and A. coriacea. Near the lake, the vegetation is rather 
open, there being areas of bare ground because of sheep grazing. 
Some of the smaller lakes are extensiveiy overgrown with Typha 
rush. 
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SPECIES LIST 


Hoary-headed Grebe—2.iv.62. 

White-faced Heron— 2.iv.62; 14.xi.64 (ca 7); 19.xii.65 (10). 

White-necked Heron—19.xii.65 (1). 

Straw-necked Ibis--2.iv.62; 14.xi.64 (2); 15.xi.64 (2); 19.xii.65 (4). 

Glossy Ibis—14.xi.64 (1); 15.xii.64 (1); 19.xii.64 (1); 19.xii.65 (4). 

Black Swan—2.iv.62; 14.xi.64 (2); 15.xii.64 (2). 

Mountain Duck—31.i.59; 2.1V.62; I4.xl.64 (27); 15.xii.64 (2); 19.xii.64 (12); 

19.xii.65 (8). 

Black Duck—31.1.59; 2.iv.62; 14.xi.64 ( 20); 15.xli.64 (50); 19.xii.65 (82). 

Grey Teal—31.1.59; 2.iv.62; 14.xi.64 (25); 15.xli.64 (160); 19.xii.65 (86). 
Blue-winged Shoveller—2.1V.62. 

Pink-eared Duck—15.xi.64 (2); 19.xii.65 (8). 

Swamp Harrier—15.xi.64 (1). 

Spotted Crake—2.1V.62; 14.xi.64 (2); 15.xii.64 (ca 7); 19.xii.64 (ca 7); 19.xii.65 
(ca 20). 

Coot—19.xii.65 (10). 

Black-tailed Native Hen—31.1.59; 14.xi.64 (50); 15.xii.64 (24); 19.xii.65 (3). 
Banded Plover—14.xi.64 (7); 15.xli.64 (4). 

Eastern Golden Plover—19.xil.65 (2). 

Red-capped Dotterel— 31. i.59; 2.lv.62; 14.xi.64; 15.xii.64 (8); 19.xii.64 (14); 
19.xil.65 (17). 

Black-fronted Dotterel—31.1.59; 2.iv.62; 14.xi.64; 15.xii.64 (2); 19.xii.64 (2); 
19.xii.65 (3). 

Red-kneed Dotterel—31.1.59; 14.xi.64; 15.xii.64 (15); 19.xii.64; 19.xii.65 (9). 
Black-tailed Godwit—14.xl.64 (1); 15.xi.64 (1); 15.xii.64 (1); 19.xii.65 (2). 
Wood Sandpiper—31.i.59 (11); 2.iv.62 (5); 14.xi.64 (50); 15.xi.64 (30); 15.xii.64 
(19). 

Grey-tailed Tattler ( ?)—19.xii.65 (2). 

Common Sandpiper—31.i.59; 2.!v.62 (1); 14.xi.64 (2); 19.xii.64 (1); 19.xii.65 (2). 
Greenshank—31.i.59; 2.iv.62; 14.xl.64 (8); 19.xii.64 (6); 19.xii.65 (2); 20.xii.65 
(5). 

Marsh Sandpiper—14.xi.64 (2); 15.xi.64 (2); 15.xii.64 (1); 19.xii.64 (2); 

19. xii.65 (10). 

Sharp-tailed Sandpiper—31.1.59 (11); 14.xi.64 (20); 15.xii.64 (60); 19.xii.64 
(60); 20.xii.65 (41). 

Curlew Sandpiper—31.i.59 (3); 21.iv.62 (1); 14.xi.64 (10); 15.xii.64 (3). 
Red-necked Stint—31.i.59; 2.iv.62; 14.xi.64 (30); 15.xii.64 (44); 19.xii.65 (2); 

20. xii.65 (11). 

Ruff—14.xi.64 (1); 15.xi.64 (1). 

White-headed Stilt—31.i.59; 2.iv.62; 14.xi.64 (50); 15.xii.64 ( 60); 19.xii.65 (124). 
Banded Stlit—14.xi.64 (40); 15.xii.64 (40); 19.xii.65 (1). 

Red-necked Avocet—31.1.59; 2.iv.62; 14.xi.64 (2); 15.xii.64 (26); 19.xii.65 (8). 
Oriental Pratincole—14.xi.64 (2); 15.xi.64 (1); I9.xll.64 (2); 19.xii.65 (1). 
Silver Gull—31.1.59; 2.iv.62; 14.xi.64 (7); 15.xii.64 (50); 19.xii.65 (24). 

Marsh Tern—31.1.59; 14.xl.64 (1); I5.xii.64 (1); 19.xii.64 (1); 19.xli.65 (2). 
Gull-billed Tern—31.i.59 (2). 

Little Grassbird—2.iv.62; 14.xi.64; 15.xii.64; 19.xli.64; 19.xli.65. 

Reed Warbler—2.iv.62; 14.xi.64; 15.xii.64; 19.xii.64; 19.xli.65. 

Spotted Crake, Porzana fluminea 

Crakes were heard calling in the Typlia and Samolus on nearly 
all visits but were not specifically identified until November 14, 1964, 
when several were seen feeding on mudflats near a dense patch of 
rushes. A specimen (W.A. Museum no. A9482) was collected on 
December 15, 1964. An old nest was found in the Samolus on April 
2, 1962, indicating that the species breeds at the locality. These 
records extend the known range of the population in south-western 
Australia northwards from Hutt Lagoon and Utcha Swamp, Balline 
(J. Ford, The Emu, 62, 1962: 61). That the species is narrowly dis- 
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tributed along the north-west coast northwards from Hamelin Pool 
is indicated by a specimen (A9405) collected by Gwendoline Walsh 
at Onslow on August 13, 1963. The Eighty Mile Beach and Great 
Sandy Desert probably operate as a distributional barrier between 
the north-west and the Kimberley Division where a population of 
the Spotted Crake was recently discovered by P. Slater (Serventy 
and H. M. Whittell, loc. cit., p. 173). 

As demonstrated by the following table of measurements (in 
mm.) of specimens in the W.A. Museum, the specimen from Hamelin 
pool is of similar dimensions to those from the more humid South- 
West corner. This is not unexpected in view of the species’ nomadic 
behaviour. There is no variation in colour. 


No. 

Sex 

Location 

Date 

Wing 

Exp. 

cul. 

Tail 

Tarsus 

A2G26 

$ 

Moora 

27.xii.1923 

95 

22 

48.5 

28 

A6816 

$ 

Waroona 

1.11.1951 

97 

20 

51 

30 

A8747 

$ 

Ilutt Lagoon 

31.viii.1961 

98 

22 

51 

31 

A 9382 

$ 

Beverley 

26.iv.1964 

97.5 

21 

47.5 

30.5 

A9405 

9 

Onslow 

13. vi i i. 1963 

98 

18.5 

55.5 

28.5 

A9482 

$ 

Hamelin Pool 

15.xii.1964 

95 

21 

53 

29 


Marsh Sandpiper, Tringa stognatilis 

This species has been recorded only twice in Western Australia 
south of the Kimberley Division, viz., at Jandakot Lake (K. Buller, 
W- Aust . Nat., 2, 1950: 120), and Lake Cooloongup (J. Ford, The 
Emu, 57, 1957: 353). On November 14-15, 1964, two birds were seen 
quietly standing and feeding in the water and a specimen was col¬ 
lected. Details of the specimen are: W.A. Museum no. A9465; 
female with unconvoluted oviduct; legs, pale olive green; bill, black, 
paler near base of upper mandible; weight, 69 g.; right wing, 137 
mm.; left wing, 139; culmen, 39.5; tarsus, 49.5; tail, 57. The legs 
were trailed slightly behind the tail in flight and the white extend¬ 
ing from the rump onto the back was noticeable in the field. Its call 
vvas much fainter than that of the Greenshank (T. nebularia) and 
was syllabised as chee-ow. A flock of ten birds was present on 
December 19-20, 1965. 

Ruff, Philomachus pugnax 

D. Fisher (W. Aust. Nat. 9, 1963:90) reported the occurrence 
of a female Ruff (or Reeve) at the Lower King River, Albany, in 
October, 1963. This record constituted the first for Western Aus¬ 
tralia and the second for Australia, a female specimen having also 
been taken at Pt. Gawler, South Australia, in January 1962 (A. 
McEvey, The Emu, 63, 1963’: 35). On November 14-15, 1964, a bird 
was seen feeding with a flock of about 20 Sharp-tailed Sandpipers 
(Erolia acuminata) and several other waders at the fresh water 
lake near the Hamelin Pool Station homestead. Unfortunately I 
could not confirm the record by collecting the individual though 
all the field characteristics for distinguishing it from the Sharp- 
tailed Sandpiper were noted both by John Dell and myself. I first 
differentiated the Ruff from the Sharp-tailed Sandpipers on the 
basis of its more upright posture and slightly longer and more 
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slender neck. It was larger than the Sharp-tailed Sandpiper and 
about the same size as a Wood Sandpiper (Tringa glareola). No 
eyebrow line nor rufous on the head were evident. When flushed 
from the ground, it showed more white on the sides of the rump 
(cf. I-I. F. Witherby, et al, 1947 Handbook of British Birds, p. 281) 
and, significantly, it frequently separated from the other sandpipers 
when on the wing. The feathers on the back were more sharply 
marked, being blackish and brown with clear buff edges. The chest 
appeared to be an even greyish brown with no striations nor fleck¬ 
ing. The bird did not call. It fed in shallow water and on mudflats 
with the sharp-tailed species. 

Oriental Pratincole, Glareola pratincola 

Two birds were seen resting on bare open ground near the lake 
on November 14 and December 19, 1964. Identification was based on 
the pure white tail and coverts, the black line across the breast, the 
deeply forked long tail, and the short legs. A solitary bird (W.A. 
Museum No. A9560) was collected on December 19, 1965. The pre¬ 
vious southern limit of this migrant in Western Australia was Point 
Cloates (Serventy and Whittell, loc. cit., p. 209) where it was re¬ 
corded by T. Carter ( The Emu, 3, 1904: 175). 


FIELD AND STUDY 

Movements of the White-fronted Honeyeater. On April 8th, we 
drove 19 miles south of Zanthus on the Balladonia Road. At a soak 
here, while we camped to eat, this species flew over, moving from 
south-west to north-east. For over an hour birds flitted over, flying 
in short spurts, pausing to perch, then moving on. They did not asso¬ 
ciate with each other but passed over at about one per second. 

The next day, just north of Zanthus, the same species was moving 
in similar fashion in a corridor about 200 yards wide, from east to 
west. They were observed at 10 a.m., 11 a.m. and again at 3 p.m., 
with no lessening of numbers. The next morning the exodus was still 
in unabated progress. 

At Queen Victoria Spring in October of last year, this was the 
most plentiful bird, but on a vsit made on April 11th, 1966, only occa¬ 
sional birds were seen. A few arc always to be seen around Zanthus, 
though numbers swell many times over in the blossoming times. 

-■ROGER H. SMITH, Zanthus. 


Grey Kangaroos near Wiluna.—On the 27th January, 1966, at 
South Well, Altona Station, 70 miles on a bearing approximately S. 
by S.S.W. from Wiluna, two grey kangaroos (Macropus canguru), 
an adult male and an adult female, were fortuitously captured in 
the course of a study of the red kangaroo (Megalcia rufa). The two 
specimens were found in a state of light narcosis within a few yards 
of each other and had apparently been in company prior to suc¬ 
cumbing to the narcotic. The narcotic was administered as a solu- 
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tion in the sheep drinking trough water. Both animals were actually 
handled and closely examined by three persons, all having had more 
than adequate experience with the large Macropodidae to enable 
positive identification. Those concerned were R. Prince, Department 
of Zoology, University of Western Australia; J. Long, Agriculture 
Protection Board, and myself. Both animals were released in a 
nearly recovered state shortly after examination. 

It is perhaps relevant to note that exceptionally heavy and well- 
distributed rain had fallen over the pastoral areas during the pre¬ 
ceding winter and summer months. 

A. J. OLIVER, Department of Agriculture, Wiluna. 


Leaf Carrying by Neophema splendida .-—For the past three 
years my wife and I have observed our female aviary-bred Scarlet- 
chested Parrots (Neophema splendida) biting green leaves off vari¬ 
ous growing shrubs, i.e., Climbing Honeysuckle, Cotoneaster, Man¬ 
darin, Tree Lucerne, Hibiscus, Cumquat and Eucalypts. Small 
leaves only are chosen. Each leaf is nipped off and twirled around 
with a circular motion in the bill either to render it pliable or to posi¬ 
tion it appropriately. The leaf is then tucked under the rump feathers. 
Many leaves fall to the ground, but when several leaves are aboard 
the bird flies to the nesting site and deposits its burden therein. 
This behaviour is only evident when eggs are in the nest. Inspection 
of nesting logs or boxes reveals only a few leaves, so presumably the 
green matter is to supply humidity and is not for nest building. 

Most aviculturists keep these lovely parrots, incorrectly I think, 
in aviaries devoid of growing shrubs. Therefore, observation of this 
behaviour is apparently limited. However, R. Graham of Rivervale 
informs me he has observed a female in his aviary pick, and carry at 
the one time in a similar manner, seventeen green Victorian Tea 
Tree leaves. The behaviour resembles that of the African parrot 
genus Agapornis. 

—A. Y. PEPPER, Scarborough. 


The Sliortbill Spearfisli, Tetrapturus angustirostris, from Western 
Australia.—On August 27, 1965, Mr. C. H. Johnston observed a fish 
in difficulties in shallow water inside the reef at North Cottesloe. 
He managed to capture the fish by hand, and then notified the press 
of his find. A photograph was published in The West Australian on 
August 28, 1965. The W.A. Museum was notified of the capture, 
and the specimen was donated for further study. Unfortunately, 
the head and first anal fin had been removed, one side skinned, 
and the fish completely gutted. 

The fish was an immature male shortbill spearfish, Tetrapturus 
angustirostris Tanaka, the first record for Australian waters, and 
second record of the species for the Indian Ocean. To my knowledge 
this is the first specimen to be taken in shallow coastal waters in 
any part of the world. Jones and Silas (1962: 73) give the dis¬ 
tribution of this species as: Japan south of 35°N. latitude; Formosa; 
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Philippines; Eastern Indian Ocean (lone record from Lat 25° 13' S., 
Long. 99° 83' E.); eastwards, Baja California and Chile. 

Mr. Johnston described the colour of the fish as “a beautiful 
blue colour, and silvery white below”. The fins are without markings 
and the body shows no evidence of stripes or other markings. The 
under surface of the head and belly was silvery to white. Pelvic 
fins were a bright royal blue when fresh, but rapidly became a 
blue-black colour. 

Meristic data: Dorsal, XLIX; 6. Anal, 11, 8 + (damaged); 7. 
Pectoral, 17. Pelvic, 1. This agrees well with the counts given for 
this species by Jones and Silas (ibid.: 73). 

Measurements in millimetres (measured between perpendiculars 
from given points): Snout tip to: caudal fork, 1,140; upper tail 
notch, 1,072; second dorsal fin origin, 938; second anal fin origin, 
920; first anal fin origin, 710 approximately; vent, 620 approximately; 
posterior margin of opercle, 287; posterior margin of preopercle, 
235; first dorsal fin origin, 240; posterior margin of maxillary, 187; 
anterior margin of orbit, 156; anterior margin of nostril, 140; tip 
of mandible, 42. 

Diameter of orbit, 32; interorbital space (bony interorbital), 
44; width of bill opposite tip of mandible, 11.5; depth of bill opposite 
tip of mandible, 8; least depth of caudal peduncle, 33; least width 
of caudal peduncle, 22. 

Length of: upper caudal keel, 32; lower caudal keel, 31; second 
dorsal fin first ray, 33; second dorsal fin last ray, 45; second dorsal 
fin base, 50; first anal fin first ray, 74; second anal fin first ray, 30; 
second anal fin last ray, 42; second anal fin base, 48; pectoral fin, 
104; pelvic fin, 258. 

These measurements were compared, where possible, with the 
morphometric measurements given by Royce (1957: 541, 548) and 
three dimensions were found to be outside the range of Royce’s 
specimens. These were: snout tip to anterior margin of orbit 13.7% 
of fork length instead of 14.2-14.3% (two specimens); length of 
pectoral fin 9.1% of fork length instead of 11.3-13.3% (eight 
specimens); length of pelvic fin 22.6% of fork length instead of 
20.3-21.9% (four specimens). 

The small size of the Western Australian example (1,140 mm.) 
may explain the differences in proportions described above, as 
Royce’s Pacific specimens ranged from 1,470 mm. to 1,857 mm. in 
length to the caudal fork. 

The specimen is registered P.13909 in the Western Australian 
Musuem. 
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NATURAL WOODLAND IN KING'S PARK, PERTH 

By J. S. BEARD, D.Phil., King’s Park and Botanic Garden, Perth, 

Western Australia. 

432 acres of land on Mount Eliza, overlooking the Swan River, 
were reserved in 1872 “for the purpose of a public park and recrea¬ 
tion ground.” The area was extended to approximately 1,000 acres 
in 1890, and today (with minor alterations to boundaries) stands at 
996 acres. The original title of “PERTH PARK” was changed to 
“THE KING’S PARK" in 1901. 

Beautification and the development of civic amenities was com¬ 
menced in 1895, but about four-fifths of the area, that is, about 800 
acres, still remains under natural woodland—natural in the sense 
that it is self-sown and has not been artificially cleared or planted, 
but not virgin in the sense of an undisturbed climax vegetation 
which has remained unchanged for centuries. In spite of certain 
popular sentiment which likes to regard King’s Park as “unspoiled 
virgin bushland,” the plain fact is that the bush of the Park has 
become severely degraded during the present century. Everywhere 
large old forest trees stand stagheaded or dead and there are no 
vigorous young ones of the same species to replace them. To the 
most casual observer it is apparent that a former tall, open wood¬ 
land dominated by eucalypts is in process of replacement by a low 
dense woodland consisting mainly of banksia and casuarina. In 1965 
a detailed study of a small area of 16 acres of the park was made, 
in order to reconstruct a picture of the original eucalypt stratum 
from relics which still remained; to obtain accurate data on the 
structure and composition of the present woodland; and to endeavoui 
to understand some of the degradation processes at work. 

King’s Park is so well known that no preliminary description of 
conditions affecting its ecology should be necessary. It may be use¬ 
ful, however, to cast a glance at the principal types of vegetation 
found on the Swan Coastal Plain, of which the Park forms a part. 
Woodland types predominate and a series can be traced related to 
increasing age and leaching of the soil from the coast inland. Near 
the coast stands of Eucalyptus gomphocephala (tuart) occur, 
usually on ridges, where the stand is dense, canopy almost closed 
and there is a sparse understory of small trees and large shrubs 
consisting mainly of wattle (Acacia cyanophylla and A. spp.) and 
Xanthorrhoea. Height of the eucalypts may attain 100 feet and the 
soil is a deep yellow sand with irregular projections of hard lime- 
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stone. This is the finest woodland on the coastal plain. On rather 
more leached soil, height is reduced to 60-80 feet, the tuarts becom¬ 
ing sparser and mixed with Eucalyptus marginata (jarrah) and 
Banksia and Casuanna appear in the understory. This is the King’s 
Park type. 

The next community along a scale of reduction with increasing 
leaching of the soil is to a pure jarrah overwood 50-60 feet in height 
with a well-developed lower layer of Banksia and Casuanna. This 
type again merges into a more reduced one 25-30 feet tall mainly 
of Banksia attenuata and B. menziesii with occasional specimens 
of E. todtiana w’hich barely emerge above the general canopy. This 
last type is found essentially on deep white sands of coarse texture 
in which leaching of nutrients and the finer soil fractions has pro¬ 
ceeded to an extreme and water-holding capacity has become ex¬ 
tremely low. The same type of vegetation is also found locally on 
limestone outcrops carrying little or no soil where moisture is 
equally a critical factor. 

It would be natural, where any one of these types of plant 
community had been damaged or destroyed, for it to be replaced 
at least temporarily by a different one resembling another related 
community further down the scale, in the series representing a 
deterioration within the same general type of habitat. The writer 
has observed that this is frequently the case with disturbance 
communities in other parts of the world. Thus we should expect 
that a general collapse of the ecosystem of the King’s Park euca- 
lypt woodland would lead to its replacement by a lower growth of 
the more tolerant Banksia and Casuarina, resembling in physiog¬ 
nomy the Banksia-E. todtiana type 

THE STOCKTAKING SURVEY 


The area chosen is shown in Fig. 1 and was a part of the Park 



Fig. 1.—Plan of area studied with positions of trees plotted. 
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in which 24 x i acre plots had been laid down for an experiment in 
vegetation management. The existence of the plot boundaries facili¬ 
tated plotting of the positions of the included trees, and the data 
recorded would also in the long run prove useful in the experiment 
itself. In addition to the plot area of 12 acres, about 4 acres of 
ground between the plots and Lovekin Drive and a nearby slab 
track were also included. Within this total area, the position of all 
eucalypt trees, living or dead, was plotted, with a record of species, 
diameter, height and condition of the tree. The smaller and more 
numerous banksia and casuarina trees were not plotted, but instead 
the total number of each was counted in each of the l acre plot 
areas. Considering first the eucalypt population, only two species are 
present, tuart and jarrah, in the proportion of 3:1. Of the large 
trees 18 in. diameter and over, 84% are tuart, but the proportion of 
these is less among the small trees (65 %). Large jarrah may have 
been felled and sawn by early settlers, leaving only inferior coppice 
to replace it; or alternatively, tuart may always have been pre¬ 
ponderant. Distribution is irregular, and a pattern is noticeable of 
alternation of relatively dense groves of large-sized tuart without 
jarrah and areas of smaller trees where the two species mix. It is 
supposed that this is due to soil conditions. 

In order better to illustrate structure of the stand and its de¬ 
terioration, a profile was measured in the study area 300 feet long 
and 50 feet deep, and this is shown in Fig. 2 with the stand as it 
appears today contrasted with a reconstruction showing the existing 
trees in full canopy. The profile was not selected at random but was 
chosen to include as many large trees as possible in order to drama¬ 
tise the degradation of the stand. The profile is actually more 
densely stocked with eucalypts than the average of the study area 
and correspondingly understocked in the lower story. 


leer 



jrjg. 2.—Measured profiles of tuart woodland in King s Pai k. 
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It is possible to say in general, however, that originally the 
woodland consisted of an open stand of large, spreading trees, the 
dominants averaging 60 ft. in height with some reaching 75 ft. or 
80 ft. and 2-3 ft. in diameter with some reaching 5 ft. These 
trees branch or fork low down usually between 5 ft. and 15 ft. above 
ground and the branches spread widely. Owing to the bad condition 
of the surviving trees it is difficult to obtain an exact figure for 
crown spread, but many of the better dominants spread to 30 ft. to 
50 ft. in radius from the butt. Between the large dominants a slightly 
smaller number of smaller trees is found reaching 50 ft. in height 
and 18 in. in diameter which are thought to represent suppressed 
trees growing in the vicinity of old dominants and partly young 
trees on their way up in gaps; with the general deterioration of the 
stand any young trees seem to have stagnated also, and died back 
so that the normal process of regeneration has been arrested. This 
applies also to saplings and seedling regeneration. The condition of 
the 194 eucalypt trees (144 tuarts and 50 jarrahs) recorded in Feb¬ 
ruary 1965 is shown in the accompanying table. 


Dominants 

Small 

trees 

Total 

% 


t* 

j* 

all 

t* 

J* 

all 



Full foliage 

0 

1 

1 

3 

4 

7 

8 

4 

Stagheaded 

Died back to 1/3- 

11 

8 

19 

20 

16 

36 

55 

28 

2/3 of height 

15 

0 

15 

4 

2 

6 

21 

11 

Died back to 0-1/3 

16 

0 

16 

10 

4 

14 

30 

16 

Died back to base 

18 

2 

20 

13 

4 

17 

37 

19 

Dead 

24 

5 

29 

10 

4 

14 

43 

22 

Totals 

84 

16 

100 

60 

34 

94 

194 

100 


*1 — tuart; j — jarrah. 


Stumps of all trees that had died in recent years were located 
and recorded as far as possible but some may have been missed. On 
the record, of 194 trees 43 (22%) have died completely and only 
8 (4%) retain something like full vigour. The rest are in various 
stages of dieback. The jarrah have tended to remain in better condi¬ 
tion than the tuart, 50% of all jarrah being recorded as stagheaded 
only, and 10% as in full foliage; all the same their general appear¬ 
ance is poor and it is probable that little or no growth is being 
made. In the same way small trees have tended to retain vigour 
longer than dominants and there is a relatively large number in the 
stagheaded class. 

The symptoms of recession in these trees are a progressive die¬ 
back of the crown; foliage is confined first to epicormic growth on 
the branches (stagheaded), later on main limbs only, later still on 
the lower part of the trunk, and on coppice shoots arising from the 
stump, until finally death supervenes. Basically the trouble is an in¬ 
ability to restore foliage lost through bushfire or borer attack, 
which suggests weakening of the tree by some other cause. A small 
proportion of living trees are fire-scarred at the base, and some on 
being felled are found to have termites active in the heartwood but 
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neither of these can contribute in a general way to the weakening 
of the stand. 

It is possible to work out from the data the area of eucalypt 
crown cover which still remains, though to compare this with the 
original stand is more difficult. The total crown area of the living 
eucalypt trees at the present day is estimated at 7060 sq. yds., or 9% 
of the area of 16 acres. Stand density, with 194 trees on 16 acres, is 
12 per acre, 6 of these being dominants and 6 smaller trees. Owing 
to the falling away of the limbs of half-dead trees it is difficult to 
form an accurate impression of the crown spread of the original 
stand. As an approximation the crown spread of the least deterior¬ 
ated trees in the study area in the Park was plotted against the 
stem diameter at breast height and appeared to show a linear rela¬ 
tionship which may be interpreted as 20 feet of crown diameter for 
every 1 foot of stem diameter. On this basis the crown cover of the 
original woodland is estimated as 21,770 sq. yds. or 4.5 acres, 28% 
of the total of 16 acres. This is three times the present day figure, 
and is of course purely conjectural. 

With the decay of the former eucalypt overwood, canopy dom¬ 
inance is now assumed by the lower stratum of Banksia spy. and 
Casuarina Jraseriana (Sheoak) which attains only 25 feet in height. 
It seems probable that the members of this stratum have increased 
in numbers since stand degradation set in. All these trees in the 
24 x h acre plots of the vegetation management experiment were 
counted, taking as trees all specimens over 6 feet in height, and 
the figures set out in the accompanying table. The three species of 
banksia present (B. grandis, B. menziesii and B. attenuatei) were 
not enumerated separately since B. grandis is relatively rare and 
the other two intermingle freely and appear to be ecologically 
equivalent. Stocking is variable but the average per acre is as 
follows (in round figures):— 


Tuart 

trees 

8 _ 

9 

5% 


saplings 

1 



Jarrah 

trees 

4 _ 

7 

4% 


saplings 

3 


_ 


TOTAL EUCALYPTS 

16 

9% 

Banksia 


69 


39% 

Casuarina 

92 


52% 

Other 


1 


— 


TOTAL ALL SPECIES 178 

This estimate is based on 12 acres instead of the 16 used for the 
eucalypt enumeration cited earlier but the number of eucalypt trees 
(disregarding saplings) is the same per acre. The enormous prepond¬ 
erance in numbers of the banksias and casuarinas over the eucalypts 
is most striking, as is the scarcity of eucalypts in the sapling stage. 

A few of the tuart saplings—3 or 4 in the area studied appear 
vigorous and in good condition and may be fairly recent seedlings. 
The rest, and all the jarrah, are as wretched and full of dieback as 
the older specimens of their species. Many, especially jarrah, have 
obviously been burnt back repeatedly and consist of clumps of cop- 
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pice. If the eucalypt community as a whole were in normal healthy 
condition, the amount of regeneration present would actually be 
adequate, but as things are the young individuals are clearly not on 
their way up to restore eucalypt dominance. They share in the gen¬ 
eral deterioration. Banksia and casuarina on the other hand can be 
seen regenerating in open spaces and (depending on frequency of 
fires) may be maintaining their populations. These two elements 
intermingle freely but a tendency to form pure groups is also notice¬ 
able. The conditions of their regeneration appear to be somewhat 
different and would account for this. Casuarinas frequently form 
dense thickets and once established are very hardy and persist for 
many years. A dead one (in the absence of fire) is hardly ever ob¬ 
served and many specimens live to a great age. Banksias on the 
other hand regenerate and establish more freely, and are relatively 
short-lived so that the bush is full of dead individuals which have 
succumbed naturally, especially in the summer. Both banksia and 
casuarina are hardy to fire and well withstand severe crown fires 
which destroy not only their leaves but the smaller branches as well. 

It is very difficult to obtain an estimate of the crown cover of 
the Banksia-Casuarina stratum since the stand is so irregular, but 
with 160 individuals per acre and a probable mean cover of about 
15 sq. yds. each, the total cover would be approximately 50%. The 
stratum is not a closed one except locally in thickets. 

It has been shown that the crown cover of the eucalypt stratum 
has been reduced to about a third of its probable original value, and 
observation suggests that crown cover of the lower story has in¬ 
creased in the process. 

CAUSES OF DETERIORATION 

It is easy enough to show what has happened to the King’s Park 
woodland, but less easy to assign causes for the change. However, 
deterioration can only be due to adverse changes in environmental 
factors, either climatic, edaphic or anthropogenic. It is difficult to 
envisage any adverse changes in the first two, so that the anthro¬ 
pogenic factor must be responsible. 

It is believed that the early settlers of Perth felled jarrah in 
the Park for building purposes, but there is no evidence that tuart 
was worked to any extent. Felling of jarrah must have taken place a 
very long time ago, probably before 1871 when the first part of the 
Park was reserved, and certainly not after 1890 when the Park was 
consolidated and placed under management. The fellings may, how¬ 
ever, have initiated the cycle of deterioration. Otherwise the princi¬ 
pal disturbance factor has been the bushfire. 

It is known that Aborigines used to burn off the country but we 
have unfortunately no detailed information about their practice. 
Fires are also set by lightning, and used to arise from this cause. The 
primitive or “original” woodland of King’s Park grew up in equilib¬ 
rium with the fire pattern of its early days, and subsequent changes 
in the lire pattern would tend to evoke changes in the vegetation. 
What has happened is that low-canopy dominance has replaced high- 
canopy dominance. An equilibrium between a tall eucalypt stratum 
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and a sparse understory has been replaced by another in which a 
dense understory is dominant to the exclusion of tall eucalypts. 

The writer suggests that the sequence of events may have been 
as follows:— 

1. Early settlers opened the canopy by felling jarrah. This 
stimulated the understory. 

2. Fires became less frequent but more destructive due to more 
fuel and so damaged eucalypt canopy more. 

3. The canopy was progressively more and more opened, and the 
undergrowth became denser and thicker between fires. 

4. Eventually the increased number of understory trees came to 
compete for moisture in summer with the eucalypt dominants 
which died back progressively. 

As far as can be ascertained, dieback of the eucalypts first 
became noticeable in the 1920s, and began to accelerate in the 1930s. 
At that time it seems that resources for firefighting were somewhat 
limited, and fires in severe weather would have been difficult or 
impossible to control. During the administration of Superintendent 
J. E. Watson from 1938, firebreaks and mechanical firefighting 
equipment were introduced and a policy of controlled bux'ning-off in 
cool weather. These measures undoubtedly reduced fire damage but 
none the less it was during this period that the eucalypts became 
worst affected. The reason for this, it is suggested, may have been 
that copious regeneration of banksia and casuarina had already 
followed earlier fires. Protection allowed these to grow up into a 
dense layer that could compete too strongly with the eucalypt over¬ 
wood. Protection, in other words, coming at this juncture, adminis¬ 
tered the final blow. 

MEASURES OF REHABILITATION 

It is assumed as a desirable object of park management that 
the process of deterioration in the bush should if possible be arrested 
and reversed. It could be desirable to recreate the character of the 
primitive woodland in selected areas, and basically the problem- 
which is to restore only 12 healthy tuart and jarrah trees per acre 
might appear a simple one. However, replanting which had been done 
sporadically over the past 25 years has hardly added one new healthy 
dominant to the Park bush. Young trees can be established easily 
enough, but it has been found that after only a few years they be¬ 
come stagnant; any tuarts among them are attacked by insects and 
go into a decline. Marri (E. calophyUa) remain healthy but grow 
slowly. In any case all of them have been subjected to fire damage. 

It has been found in studies of tuart regeneration in the forest 
at Ludlow (Mr. G. E. Brockway, private communication) that the 
species will regenerate vigorously on ashbeds but is soon susceptible 
to the competition of established surrounding trees and declines as 
in King's Park. In open, cleared plots, however, young tuart will con¬ 
tinue to make good, healthy progress. Evidently, therefore, there are 
two requisites to success—freedom from competition and from bush- 
fires. 
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Experiments in King’s Park over three years have now suc¬ 
ceeded in developing a technique for successful mass establishment 
of six to nine month old seedling trees. If planted in natural gaps 
in the bush canopy which have been cultivated by rotary hoe, these 
will survive the following summer and make good growth, without 
watering or attention, and even if apparently drought-tender species 
like E. diversicolor (karri) and E. guilfoylei (tingle) are included. 
Height growth and luxuriance are much improved by dressings of 
organic manure. 

It is thought that healthy trees, therefore, can be grown in the 
Park bush if they are properly treated and fire-protected. 

It will be necessary to continue experiments for some years, 
planting out groups of young tuarts, jarrah and marri, manuring 
and tending them, and gradually removing competition by banksia 
and casuarina from their vicinity. This will necessitate vigorous 
progressive felling of the latter, but we already know from past 
experience that unless this is done the eucalypts cannot be ex¬ 
pected to make good growth. Mowing of the ground vegetation 
around the groups of trees will be relied on for fire protection. 


OCCURRENCES OF THE DOUBLE-BANDED DOTTEREL 
IN WESTERN AUSTRALIA 

By JULIAN FORD, Perth. 

The Double-handed Dotterel (Charadrius bicinctua) is a New 
Zealand breeding species which during the post-breeding period vir¬ 
tually deserts the South Island, and congregates on the North 
Island, while a considerable proportion of birds migrates across the 
Tasman Sea to coastal eastern Australia, Tasmania and South Aus¬ 
tralia where a small number of non-breeding birds remain during 
the normal nesting season (W. B. Oliver, New Zealand Birds, Wel¬ 
lington, 1955, p. 259). Some birds penetrate many miles inland in 
eastern Australia (J. Hobbs, The Emu, 61, 1961: 30; 56, 1956: 434). 
It also visits Lord Howe, Norfolk and the New Hebrides Islands, and 
on rare occasions a few wander along the south coast as far as 
South-western Australia (D. L. Serventy and H. M. Whittell, Birds 
of Western Australia, Perth, 1962, p. 190), where it has been ob¬ 
served at six localities. Because of some confusion regarding these 
few known occurrences in Western Australia, plus the fact that 
details of several specimens collected in the State have never been 
publicised, all definite sightings of the Double-handed Dotterel in¬ 
cluding a recent record are listed. 

Point Malcolm, east of Espcranee. J. T. Tunney collected three 
specimens—two males and one female—at Point Malcolm on June 
16/17, 1906. The two males, one being in breeding plumage and the 
other in advanced moult into breeding plumage, arc now in the 
American Museum of Natural History (nos. 736952/3), while the 
female, which is in eclipse plumage, is in the W.A. Museum (no 
8921). 
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Oyster Harbour, Albany. Two specimens in eclipse plumage col¬ 
lected by T. Carter on May 6/7, 1907, are in the Amer. Mus. Nat. 
Hist. (nos. 736960/1). There is also an eclipse-plumaged specimen 
(R11581) collected by J. H. Charter on June 26, 1906, in the National 
Museum, Melbourne, and a female eclipse-plumaged specimen 
(0.15772) collected by T. Carter on May 7, 1907, in the Australian 
Museum, Sydney. 

Wilson’s Inlet. Two eclipse-plumaged specimens (nos. 736958/9) 
collected by F. L. Whitlock on March 4, 1910, are in the Amer. Mus. 
Nat. Hist. Whitlock ( The Emu , 38, 1939: 442) refers to having seen 
one at Wilson’s Inlet, while in a letter to Major H. M. Whittell he 
mentions that one was actually shot (K. A. Hindwood, in lilt.). It is 
possible that Whitlock was actually referring to his 1910 specimens 
and merely relying on his memory. 

Penguin Island, Safety Bay. Two birds in full nuptial plumage 
were seen at Penguin Island on August 17, 1940, by several observers 
(E. H. Sedgwick, The Emu, 46, 1946: 214). 

Pelican Point, Swan River estuary. A bird, almost in full nuptial 
plumage, was observed by D. L. and V. N. Serventy at Pelican Point 
on May 25, 1947 (D. L. Serventy, The Birds of the Swan River Dis¬ 
trict, Western Australia, Melbourne, 1948, p. 48). D. L. Serventy 
(The Emu , 38, 1938: 24) doubtfully recorded the species on a number 
of occasions in 1936, but from his remark on the “long thick bill,” 
the birds were possibly Mongolian (C. mongolus) or Large Sand 
(C. leschcnuultn) Dotterels. The Double-handed Dotterel has a thin 
bill. 

Lceiuan Salt Lake. On March 30, 1964, while on a field trip with 
Dr. G. M. Storr, I saw a single bird which was subsequently collected 
at Leeman Salt Lake, two miles from the coast and 48 miles south of 
Dongara. The specimen (W.A. Museum, no. A9452) is a female in 
eclipse plumage with no evidence of moult. There is a little buff on 
the sides of the face and an indistinct grey band rght across the 
breast, below which is an incomplete band either side of the breast. 
This occurrence is the most northern in Western Australia. 

T. Carter (The Emu, 3, 1904: 175) lists that he collected single 
specimens at North-West Cape on December 7, 1898, and at Point 
Cloates on January 28, 1900, but these have been shown to be 
C. mongolus by G. M. Mathews (Birds of Australia , 3, 1913: 96) and 
also by K. A. Hindwood (in lilt.) for whom the specimens, which 
are now in the American Museum of Natural History, were re¬ 
checked by Dean Amadon and Ernst Mayr. Specimens collected 
by F. L. Whitlock at Condon and Port Hedland (The Emu , 8, 1909: 
193) and identified as C. hicinctus were almost certainly C. mon¬ 
golus (K. A. Hindwood, in litt .); unfortunately they cannot now be 
traced. 

I am deeply indebted to Mr. K. A. Hindwood for making avail¬ 
able to me the results of his research on the validity of published 
sightings of the Double-banded Dotterel in Western Australia, to¬ 
gether with details of Western Australian specimens in various 
museums. 
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THE LARVA OF SYNTHEMIS LEACHI SELYS, WITH A 
KEY TO THE LARVAE OF WESTERN AUSTRALIAN 
SYNTHEMIDAE (ODONATA) 

By J. A. L. WATSON, Western Australian Museum, Perth.* 
INTRODUCTION 

The dragonflies of the genus Synthemis and its allies constitute 
an important part of the primitive dragonfly fauna of the Austra¬ 
lian region (Tillyard, 1917). Four species are known from Western 
Australia, and all are confined to the extreme south-west: Synthe¬ 
mis leachi Selys, 1871, C. cyanitincta Tillyard, 1908, S. macrostigma 
occidentalis Tillyard, 1910, and S. spiniger Tillyard, 191?. Watson 
(1962) keyed the larvae of the last three species, but the larva of 
S. leachi was then unknown. 

Late in December, 1965, abundant S. leachi were discovered in 
a swamp and small stream on the western edge of Waroona. 
Mature adults, a newly-emerged adult associated with a fresh 
synthemid exuviae and a half-grown larva were collected. 

During the ensuing month similar exuviae were collected near 
Dwellingup and Karridale, and further larvae and exuviae were 
found at Waroona. A comparison of these specimens with existing 
larval material showed that a larva of the same type had been col¬ 
lected at Araluen in May, 1958, but had passed unrecognised. 

STRUCTURE OF THE LARVA 

Like the larvae of other synthemids, the immature S. leachi 
is heavily built and relatively short-legged, a burrower, and has 
diverging wing sheaths and a deep, concave labial mask which lacks 
setae on the distal border of the palp (figs. 1, 6; cf. figs. 46-51 in 
Watson, 1962). S. leachi resembles most closely the larva of 
S. macrostigma and is difficult to distinguish from it; the body is 
hairy, the labial palp bears large, jagged teeth, the frontal plate 
is small (fig. 7) and the paraprocts and epiproct are long (figs 
1, 8). The larva is, however, larger than that of S. macrostigma, 
and the colour pattern, the armature of the labial mask, the 
pattern of hairiness and the structure of the anal append¬ 
ages differ from those of the smaller species. It is therefore most 
convenient to summarize the description of the larval S. leachi 
in a table of comparison with S. macrostigma occidentalis (Table 1). 

MATERIAL 

Unless otherwise specified, all material was collected by 
the author. Synthemis leachi (21 specimens): 1 3-ult. larvat Ara- 
lucn, ll.v.1958; 15 2- to 4-ult larvae, 3 exuviae, Waroona, 23.xii.1965, 


*Present address: C.S.I.R.O.. Division of Entomology, Canberra, 
ti.e., third-last stage larva. 



2 and 23.i.l966; 1 exuviae, 1 m. S.W. old Karridale site, 29.xii.1965; 

1 exuviae, 4 m. E. Dwellingup, 2.i. 1966. Synthemis macrostigma 
occidentalis (60 specimens): 5 3-ult. larvae, side stream of Helena 
River, Darlington, 5.ix.l953 and l.vi.1954, E. P. Hodgkin; 1 ult. larva 
Nyaania Brook, Darlington, 29.viii.1956; 7 4- to 2-ult. larvae, Cape 
Leeuwin swamp, 19.iv.1957; 1 2-ult. larva, Flinders Bay, 19.iv.1957; 
36 exuviae, clay pit on Lesmurdic Road, Lesmurdie, 29.xi.1957; 3 
2-ult. larvae, Jacky-Jacky Spring, Dalyup River, 3.iv.l958; 1 2-ult. 
larva, 1.75 m. S.W. Karragullen, 11.v.1958; 5 exuviae, Bull Creek, 
Riverton, 13.xi.1965; 1 ult. larva, Crystal Brook, Lesmurdie, 3.i.l966. 

ECOLOGY OF SYNTHEMIS LEACHI 

Synthemis leachi breeds in streams and bogs, and almost cer¬ 
tainly in lakes. The larvae at Araluen and Waroona were collected 
from pockets of muddy leaf litter in streams, whereas the exuviae 
at Karridale and Dwellingup were found on low tussocks in ex¬ 
tensive boggy marshes. The fact that Tillyard (1908) reported 
S. martini , a synonym of 8. leachi, at Lake Monger suggests that 
the species breeds in lakes, or in bogs adjacent to them; and the 
species is common in the swampy lakes behind Myalup Beach. The 
known distribution of the species closely follows that of the perman¬ 
ent streams, and extends from Perth to the Kalgan River. 

Three observations, taken together, indicate that the life cycle 
occupies two years. First of all, the adult season starts during No¬ 
vember and closes about the end of February (Watson, 1962). Sec¬ 
ondly, the larvae collected at Waroona in December were all rather 
more than half grown. Had they developed from eggs laid in the 
current adult season, they would have had to hatch and pass through 
at least six instars in less than two months. Thirdly, the penulti¬ 
mate larval stage of S. leachi exceeds 65 days in the laboratory; 
and the last larval stage of the allied 8. macrostigma occupies 
approximately 80 days at 15° to 21° C., the temperatures prevailing 
in streams during summer, and the earlier stages, from 4-ult. to 
2-ult., range from 30 to 60 days (Watson, unpublished data). 

Despite the long life cycle and the coincidence ol the known 
range with that of permanent streams, Synthemis leachi may asso¬ 
ciate with streams and bogs that are dry in summer (cf. Tillyard, 
1908). Thus the marsh at Karridale is temporary, although the 
peaty mud remains damp throughout the summer; and the nearest 
permanent water is more than a quarter of a mile away (L. M. 
O’Halloran, personal communication). 

Furthermore, the females will lay eggs in dry environments. 
S. leachi is abundant in a swamp at the foot ot the Whicher 
escarpment on the road from Busselton to Nannup. This swamp is 
drained by a channel similar to the stream at Waroona, and is dry 
in summer. Late in December, 1965, adults were pairing and females 
were laying eggs in depressions in damp mud. Although this op¬ 
position may be abortive, it is clear that damp mud appears a suit- 
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Fig. 3. 3-ult. larva of Synthemis leachi (from life), x approx. 3.5. 

2. Abd. 6 of a 3-ult. larva of 8. leachi. 

3. Abd. 6 of a last stage larva of S. macrostigma Occident- 
alis. 

4. Ligula from a final exuviae of 8. macrostigma occidentalis. 

5. Ligula from a final exuviae of 8. leachi. 

6. Labium from a final exuviae of 8. leachi, x approx. 7. 

7. The antennae and frontal plate of a 3-ult. larva of 8. 
leachi. 

8. Terminal appendages of mature larval S. leachi, lateral 
view x approx. 14. 

9. Terminal appendages of mature larval 8. macrostigma occi¬ 
dentalis, lateral view x approx. 14. 
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able habitat to the adult, even when a flowing stream is available 
within a few yards. 

The question then arises: Do the larval stages occupy these dry 
environments throughout the year, or do they migrate there from 
permanent refuges when the swamps refill with the first rains? 
That they might survive the summer is suggested by the observation 
of Tillyard (1910) that larvae of the eastern Synthemis eustalacta 
can tolerate drying in sand. 

Sieving a sample of mud from Karridale has failed to yield 
larvae. However, direct experiments have shown that the larvae can 
survive for long periods in the absence of free water. 

Samples of 4-ult. to 2-ult. larvae from Waroona were placed in 
open jars with sand and leaf litter covered with a few millimetres 
of water, and were held at room temperature. After five days the 
free water (i.e., water that would separate from the litter when 
the jar was tipped) had disappeared, and the larvae had buried 
themselves shallowly. The single 4-ult. larva survived a further four 
weeks, and the 2-ult. larvae lasted for five. By this time the litter 
in the two jars had a moisture content of only 6.6 and 7% (assayed 
in a Carter-Simon rapid moisture tester at 140° C.), providing a 
relative humidity of 25 and 357< at the surface and 32 and 48% 
in the litter (measured with a Honeywell W611A R.H. indicator). 

Four of five 3-ult. larvae in a third jar, however, were still alive 
after five weeks; the litter felt damp to the touch, had a moisture 
content of 61.2% and provided a relative humidity of approximately 
50% at the surface (where the larvae were) and approaching satu¬ 
ration in the sand. When replaced in water, the larvae initially 
floated and then, once the cuticle had become wet and free of 
bubbles, swam to the bottom and commenced to feed. 

Thus, although the larvae will not tolerate dehydration (i.e., 
they are not cryptobiotic), they can survive for long periods in damp 
soil, which could permit their utilization of summer-dry bogs. In 
this they differ greatly from the species commonly breeding in shal¬ 
low, ephemeral ponds—for example, Anax papuensis and Hemicor- 
dulia tau —which cannot tolerate drying (Hodgkin and Watson, 
1958; Watson, 1962). 


KEY TO THE LARVAE OF WESTERN AUSTRALIAN 
SYNTHEMIDAE 

Synthemis leachi and S. maevostigma occidentalis are indistin¬ 
guishable in the larval key of Watson (1962). A new key to the 
Western Australian synthemids, commencing at couplet 20 of the 
earlier work, is given below. References to figures in Watson (1962) 
are omitted. 
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Family SYNTHEMIDAE, Synthernis 

20 (19). Distal border of labial palp bearing small, rounded 

teeth; prominent frontal plate projecting between 
bases of antennae. 

Synthernis cyanitincta Tillyard. 

Distal border of labial palp bearing large, jagged 
teeth (fig. 6); frontal plate small (fig. 7) . 21 

21 (20). Upper surfaces of abdomen sparsely haired, lacking 

row of long hairs on posterior border of segments, or 
on dorso-lateral surface. 

Synthernis spiniger Tillyard. 

Upper surface of abdomen set with dense traverse 
rows or dorso-lateral patches of hair . 21a 

21a (21). Abdomen with or without inconspicuous pale mid¬ 
dorsal line (absent from exuviae) (fig. 3); major 
mental setae generally 6, minor mental setae gener¬ 
ally 6 or 7; top of abdomen sparsely set with short, 
pale setae, densely set with long setae on posterior 
border and dorso-lateral surface of each segment 
(fig. 3); mature larva 19-23 mm. 

Synthernis macrostigma occidentalis Tillyard. 

Abdomen with conspicuous pale mid-dorsal line, 
appearing as a series of “V” marks (absent from ex¬ 
uviae) (figs. 1, 2); generally 5 major and 4 or 5 
minor mental setae (fig. 6); top of abdomen densely 
set with short, dark setae, posterior border of seg¬ 
ments almost devoid of long setae but dorso-lateral 
patches present (figs. 1, 2); mature larva 25-28 mm. 

Synthernis leachi Selys. 
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TABLE 1. — Comparison cf larval Synthemis leachi and S. macrostigma occidentalis. (Setal counts give the number of setae and, in 
parentheses, the number of observations; heavy type indicates the modal counts). 
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Abd. 5-8 (figs. 1. 2) 

set with dense pile of short, dark setae; long set with few short, pale setae; long setae 

setae (may be obscured with dirt) setae on dorso-lateral surface (figs. 1, 2) dorso-laterally and on posterior edge of each 

segment (fig. 3) 






























ADDITIONS TO THE FISH FAUNA OF WESTERN 
AUSTRALIA 

By R. J. McKAY, Western Australian Museum, Perth. 

Fifteen fishes, previously unrecorded from the State, are added 
to the fish fauna of Western Australia. 

MURAENIDAE 

Echidna nebulosa (Ah)). Weber & de Beaufort, 1916, p. 348. 
fig. 170; Schultz 1953, p. 104, fig. 21c, plate 6B. Three specimens 
from Thevenard Island, off Onslow, August 8, 1963', collected by 
author, P 8432 to P 8434, total length 334, 262, 170 mm. New to 
Western Australia. In Australia previously known from Queens¬ 
land and northern New South Wales. 

BELONIDAE 

Bclone krefftii Gunther. Mees 1962, p. 43, fig. 2. One specimen 
from the Ord River, collected by Mr. T. Drage, August, 1963. P 7250, 
total length 415 mm., standard length 373 mm. Previously known 
from Queensland. Northern Territory and New Guinea. Marshall 
(1964, p. 96) states that it is a very common river species which 
swarms in the streams of North Queensland, especially far up in the 
fresh waters. 

SOLENICHTHYIDAE 

Solenichthys cyanopterus (Bleeker). Weber & de Beaufort 1922 
p. 26, fig. 13. Two specimens from Shark Bay collected by author. 
P 8139, female, total length 105 mm., standard length 75 mm., with 
ova in brood pouch, trawled in 3 fathoms by F.R.V. Peron on 
weed area north of Sunday Island. May 1, 1960. P. 7219, female, 
total length 143 mm., standard length 105 mm., with hatched ova in 
brood pouch; trawled by try net from stern of dinghy, in 1 fathom, 
near mouth of Gascoyne River, August, 1960. In Australia previ¬ 
ously recorded from a 4 inch specimen taken among seaweeds, 
Green Island, North Queensland (Whitley & Allen 1958, p. 64). 

SERRANIDAE 

Cephalopholis miniutus (Forskal). Weber & de Beaufort 1931, 
pp. 30-32; Katayama 1960, pp. 62-63, plate 42. One specimen from 
Little Rat Island, Houtman’s Abrolhos, speared by Mr. R. Muller, 
May 3, 1964. P 7104, total length 390 mm., standard length 320 mm! 
A species with a wide distribution, previously recorded from Queens¬ 
land. 

CARANGIDAE 

Ulua mandibularis (Macleay). Weber and de Beaufort 1931, 
p. 266, fig. 51. One specimen, from Maud Landing, speared by Mr. 
R. Muller, May 5, 1965, P 12973, total length 855 mm., standard 
length 690 mm. Previously recorded from North Queensland, North¬ 
ern Territory and New Guinea. Figure 1 shows the body form of the 
adult, previous illustrations have been of juveniles. 
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Fig. 1 .—Ulna mandibularis (Macleay), an adult specimen from 

Western Australia. 


MENIDAE 

Mene maculata (Bloch & Schneider). Weber & de Beaufort 
1931, p. 309, fig. 66. One specimen from Ashburton Area, Onslow, 
trawled by W. and W. Poole, on L.F.B. Bluefin, September, 1964. 
P 8613, total length 75 mm., standard length 66 mm. A wide-rang¬ 
ing species, in Australia previously known from Queensland. 

PEMPHERIDAE 

Parapriacanthus elongatus (McCulloch). McCulloch 1911, pp. 
47, 48, plate 4, fig. 1. One specimen from Cottesloe Bank, collected 
by author on F.R.V. Peron , trawled in 7 fathoms, April 17, 1960. 
P 8216, total length 69 mm., standard length 55 mm. Endemic to 
Australia, previously recorded from South Australia, Victoria and 
Tasmania, where the species is trawled from depths of about 40 
fathoms. 

LABRIDAE 

Stethojulis axillaris (Quoy & Gaimard). de Beaufort 1940, 
p. 167, fig. 28; Schultz 1960, p. 212, plate 100 E. One specimen, 
P 12165, total length 93 mm., standard length 75 mm., collected by 
author, February 23, 1962, South Passage, Shark Bay. Two speci¬ 
mens from Point Quobba, north of Carnarvon, collected by Mr. A. 
Dawson, September 1, 1964, P 8360-61, total lengths 55, 61 mm., 
standard lengths 44, 50 mm. In Australia previously recorded from 
North Queensland. 

Halichoeres margaritaceus (Cuvier & Valenciennes), de Beau¬ 
fort 1940, p. 216; Schultz 1960, p. 231, fig. 103, plate 102 D. One 
specimen from Point Quobba, north of Carnarvon, collected by Mr. 
A. Dawson, September 1, 1964. P 8362, total length 59 mm., stan¬ 
dard length 49 mm. In Australia previously known from Queens¬ 
land. 
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SCARIDAE 


Leptoscarus vaigiensis (Quoy & Gaimard). de Beaufort 1940, 
p. 257, fig. 38; Schultz 1958, p. 126, plate 4 A, 25 A and B. One male 
specimen from North Island, Houtman’s Abrolhos, collected by Mr. 
Gray, March 5, 1965. P 12154, total length 328 mm., standard length 
260 mm. In Australia previously recorded from Queensland. 

ACANTHURIDAE 

Acanthurus gramrnoptilus Richardson. Randall 1956, p. 211, 
figs. 2V, 20; Taylor 1964, p. 275. Four specimens from Point 
Quobba, north of Carnarvon. Three specimens, P 7393-95, total 
lengths 122, 154, 170 mm., standard lengths 97, 118, 125 mm., col¬ 
lected by Mr. F. Barrett-Lennard, October 1959. One specimen, 
P 8322, total length 144 mm., standard length 108 mm., collected 
by Mr. A. Dawson, August 1964. In Australia previously recorded 
from Northern Territory. Scott (1959, p. 83) records Acanthurus 
doreensis Cuvier & Valenciennes, from Point Samson, this record 
probably refers to A. gramrnoptilus (see Randall, 1956, p. 227). 

SOLEIDAE 

Zebrias craticula (McCulloch). McCulloch 1916, p. 62, plate 9, 
fig. 1. One specimen from Shark Bay, collected by author, May 22, 
1962. P 5515, total length 142 mm. Previously known from North 
Queensland. 

BALISTIDAE 

Balistes aculeatus Linnaeus, de Beaufort 1962, p. 303. One 
specimen from Gnaraloo Station area, north of Carnarvon, collected 
by Mr. R. M. Walker, December 1960. P 7583, total length 245 mm., 
standard length 210 mm. A well-known species; in Australia previ¬ 
ously recorded from Queensland. 

Balistes fuscus Bloch & Schneider, de Beaufort 1962, p. 305. 
One specimen from Ningaloo, near Point Cloates, collected by Mr. 
R. M. Walker, April 1962. P 11751, total length 283 mm., standard 
length 244 mm. In Australia previously known from Queensland. 

MONACANTHIDAE 

Oxymonacanthus longirostris (Bloch & Schneider), de Beaufort 
1962, p. 336, fig. 76. Twenty specimens from Point Quobba, north 
of Carnarvon. Six specimens, P 7967-72, total lengths 68, 73, 74, 75, 
75, 79 mm., collected by Mr. F. Barrett-Lennard, October 1959. One 
specimen, P 6161, total length 59 mm., collected by Mr. E. J. Car, 
November 17, 1961. One specimen, P 6249, total length 67 mm., col¬ 
lected by Mr. E. J. Car and Mr. A. Dawson, November 18, 1961. 
Four specimens, P 8140-43, total lengths 38, 39, 42, 46 mm., col¬ 
lected by Mr. E. J. Car, May 1962. Six specimens, P 6036-41, total 
lengths 60, 62, 64, 67, 69, 71 mm., collected by Mr. E. J. Car, August 
1962. Two specimens P 8323-24, total lengths 80, 89 mm., collected 
by Mr. A. Dawson, September 1, 1964. In Australia previously known 
from Queensland. 
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A HISTORICAL NOTE ON THE GREY-HEADED HONEY- 
EATER, MELIPHAGA KEARTLANDI. 

By G. F. MEES, Rijksmuseum van Natuurlijke Historic, Leiden. 

Compared with most other Australian birds the known history 
of the Grey-headed Honey-eater, Meliphaga keartlandi, is short and 
simple. The species was described in 1895 by North, from specimens 
taken in the previous year by Keartland, collector with the Horn 
Expedition to central Australia. 

Later it transpired that Carter had known the species, from 
1890 onwards, in the area of Point Cloates (see Mathews, 1924), 
but there is certainly no published record lrom before that time. 
Therefore the presence in the Leiden Museum ot a specimen of 
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Meliphaga keartlandi of at least a century old appears worth re¬ 
cording. The bird had originally been mounted, like practically the 
whole old collection, but had been taken off its stand by van Oort 
(curator at the time) about 1908. Fortunately an old label remains 
with it, and this label, with a red edge, proves that the bird dates 
from the days of Temminck (director from 1820-1858) who used this 
type of label. Regretfully, an original collector’s label is not present, 
and may never have existed. 

The old label reads: “Ptilotis plumulns/ 9 Gould aust. pl./Aus- 
tralie Sept.” Without crossing out the word plumulus, somebody 
has written in pencil above it ”sp.?”. There is a second label, 
attached by van Oort, on which the name is given, in pencil and 
with a query, as Ptilotis flavescens . The word “Sept.” on the older 
label is, of course, an abbreviation of “Septentrionalis,” northern. 

What is certain is therefore that since before 1858 there has 
been a specimen of Meliphaga keartlandi in Leiden, from northern 
Australia, and misidentified as Ptilotis plumulus (Meliphaga phmi- 
ula in modern nomenclature). There is no further indication of its 
origin or date of collecting. 

The questions arise as to how this bird found its way to Leiden, 
and where, when and by whom it was collected. Though evidently 
proof is impossible, an intelligent guess can nevertheless be made. 
Practically all the old Australian material of both mammals and 
birds in Leiden came from one source, John Gould. Especially be¬ 
tween 1840 and 1850, when Gould’s books were in the course of 
publication, there was a lively correspondence (most of which is 
lost) and exchange between Temminck and Gould (Gould acquiring 
material from the East Indies and Japan, Temminck receiving 
mainly Australian material). Hence, there is little doubt that the 
specimen of Meliphaga keartlandi was received through Gould, who 
was perhaps also responsible for its misidentification. This narrows 
the field to an ornithological collector who was in contact with 
Gould, roughly between 1840 and 1855, and who, moreover, in that 
period had been within the range of the species. 

Meliphaga keartlandi is a bird of arid rocky country. Therefore 
it can be said mainly to be a species of the far interior (see Gan¬ 
non, 1962, map 12), which touches the coast on the southern shore 
of the Gulf of Carpentaria, and reaches the coast over a broad front 
in the north-west of Western Australia. This whole area was so 
remote in those days that it cannot possibly have been visited 
casually, and therefore the specimen of Meliphaga keartlandi would 
have been taken by one of the well-known expeditions. Furthermore, 
any expedition going inland from South Australia and New South 
Wales may probably be ignored because of the notes given on the 
label that the specimen in question is from northern Australia. 

Though it will be obvious that absolute certainty cannot be ob¬ 
tained, the one expedition and collector that comes to mind as fit¬ 
ting all the requirements of place and time, is that of the Beagle, 
and Benjamin Bynoe (Whittell, 1954; Serventy & Whittell, 1962). 
In particular, it is known that Bynoe collected the type specimen 
of the Painted Finch, Emblema picta, on Depuch Island, north- 
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western Australia, in June, 1840. In their selection of habitat 
Emblema picta and Meliphaga keartlandi have much in common, 
both favouring rocky country. In 1962 a field-party of the Western 
Australian Museum did not meet with Emblema picta on Depuch 
Island, but Meliphaga keartlandi was common (Storr, 1964). 

Compared with the evidence in favour of the Beagle and De¬ 
puch Island, the evidence in support of other origins is but meagre; 
Sturt had touched on the range of M. keartlandi during his last 
expedition, but the birds collected went to the British Museum, not 
into Gould’s private hands, and certainly they could not have been 
labelled as coming from northern Australia. With mention of the 
Leichhardt Expedition of which the ornithologist, John Gilbert, was 
killed before entering the range of M. keartlandi , the obvious pos¬ 
sibilities appear to be exhausted. 

Finally a word about the identification of the bird: though the 
species is not otherwise represented in Leiden, the general appear¬ 
ance of the bird, with the blackish-grey ear-coverts, leaves no doubt 
about its identity. The specimen was also examined by Dr. D. L. 
Serventy, during his visit to Leiden in September, 1966, who agrees 
with this identification. It was also Dr. Serventy who at once con¬ 
cluded that Bynoe was the only likely collector of the specimen, 
and who urged me to write this note about it. 
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FROM FIELD AND STUDY 

An Occurrence of Wombats in Western Australia. -A small 
colony of wombats has recently been living a few miles north-west 
of Caiguna in the Eucla Division of Western Australia. Prior to this 
discovery, it was believed that wombats did not at present extend 
much further west than the border of Western Australia and South 
Australia some 200 miles to the east. 

The colony was first noticed by a rabbiter, Mr T. Larkin, who 
described the locality to Mr. J. Carlisle. When Mr. Carlisle visited 
the site in about January, 1965, he estimated that there were about 
12 individuals living there. However, when he accompanied Miss J. 
Hos, Mr. R. Crowe and me to the site on the 12th January, 1966, we 
could not find any specimens. Mr. Carlisle estimated that most of 
the burrows had been abandoned for about 3 months, but that a 
single individual had continued to return to the area and had used 
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one of the burrows the previous day. Subsequently, Mr. Carlisle re¬ 
ported (April 30th, 1966) that there is still a pair of wombats living 
in the burrows and that the main colony has been located a few 
miles away. 

The burrows appear to be typical of wombats, with a diameter 
of about 2 feet and deeply scratched walls. Fresh tracks were seen, 
and fresh faeces were collected. These faeces were lodged with the 
Western Australian Museum and were examined by Mr. P. Aitken of 
the South Australian Museum who agreed that they were most prob¬ 
ably Lasiorhinus (pers. comm, to Mr. D. Merrilees). 

The burrows occur on the western side of a clay pan which 
appears as a dark patch 3.18 inches on a bearing of 51.5° from the 
centre point of air photo Culver Run 2, CAF4009-5725 (1961 photo¬ 
graphy), approximately 125° 25' E., 126° 10' S. 

Another wombat burrow about 3 miles to the south-west of 
the first site was in use when discovered by Mr. Carlisle in 1965, but 
it also was abandoned when he showed it to us in January, 1966. 

—DAVID C. LOWRY, Geological Survey, Perth. 

Further Notes on the W.A. Pitcher Plant.—Since publication of 
my paper in W. Aust. Nat., 10 (1) 1965: 1-7, the need for several 
adjustments has arisen. These amendments and additions are set 
out hereunder: 

3rd paragr. from bottom (line 3) insert inverted commas before 
Cephalotus. 

Page 6 (lines 3 and 4) — 

Mrs. Rica Erickson, 1 Boronia Ave., Nedlands, has kindly 
drawn my attention to a startling discrepancy between Hooker’s 
printed quotation from James Drummond and the actual words 
in his original letter (21 Feb., 1844), of which she has a copy. 
Drummond did not write “Tomorrow I start for Freemantle, 
where Cephalotus follicularis grows,” but used the following 
words: 

4 T observe that the passengers for London by the ‘Shepherd’ 
are warned to be on board on Saturday next, but a delay 
of a day or two may occur, and I shall set out tomorrow 
for Fremantle and endeavour to get on board some boxes 
of Cephalotus follicularis: one box I will send for your 
garden.” 

It is hardly credible that the erudite and scrupulously honest 
William Hooker would misquote deliberately, but in this case 
his very poor editing remains inexcusable. Mrs. Erickson has 
come across other instances of present-day confusion resulting 
from faulty references by Hooker to Drummond’s collections 
and statements. 

Page 7 (lines 13 and 14) — 

Between the lines beginning LLOYD and PELLOE, insert an 
extra reference: 
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MACFARLANE, J. M. 1911. Cephalotaceae. Pflanzenreich 
IV 116 (Heft 47): 1-15, fig. 1-4. 

This was an inadvertent omission of important literature, for 
which the writer must accept full blame. Incidentally Macfar- 
lane (l.c. p. 13, line 14), alluding to the Geographical Distribu¬ 
tion of Cephalotus, repeats the myth “Its discoverer Labillar- 
diere found it at Esperance Bay.” 

J. H. WILLIS, National Herbarium, Melbourne. 


Preservation Techniques for Algae 

1. Field collections: Problems of carrying newspaper and presses, 
washing and arranging specimens, and changing of pressing papers 
can be obviated by using a drip-wet method. Algae are collected and 
steeped in the standard algal preservative of 6% formalin in sea¬ 
water for at least 3-4 hours. The material is drained of solution and 
immediately placed in waterproof containers. Plastic bags, with wire 
ties, are recommended for ease of transport, convenience, and easy 
marking with a felt marker pen. In this condition material can be 
stored for up to 4 months. In the convenience of the laboratory the 
material may be sorted and conventional herbarium mounts prepared. 
Since the algae have been soaked in formalin solution fungal growth 
on the herbarium sheets is prevented. If desired, the wet material 
can be hand sectioned for anatomical details or reproductive struc¬ 
tures. 

2. A mountant for slides of algae: Glycerine jelly has long been 
a standard mountant for algae, but never completely satisfactory 
as a hard, permanent preparation. A pure corn syrup, designed for 
cooking purposes, has proven satisfactory for permanent mounts. 

The algal material is fixed (in 6% formalin, or other appropriate 
fixative) and then either mounted directly or stained if necessary 
before mounting. The corn syrup is diluted to a 1:1 solution with 
distilled water (a fungicide such as phenol must be added as this 
sugar solution is ideal for fungal growth). A drop of solution is placed 
on a slide with the algal specimen, allowed to harden for a few min¬ 
utes, and then a cover slip is added. Overnight the syrup will harden 
into a permanent mount. Many other plant tissues can also be 
mounted by this means. 

Gentian violet is a useful algal stain and, made up in aqueous 
solution, can be used to pre-stain the syrup mountant solution. This 
simplifies procedures as the material may be stained and mounted 
simultaneously. 

The corn syrup is manufactured under the trade name ol KARO, 
by the Best Foods Division, Corn Products Company, New York. It is 
available in 16 fluid ounce bottles from many food and gourmet 
counters. 

_B. M. ALLENDER, Department of Botany, University of West¬ 
ern Australia. 
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The Overwintering of Some Captive Indigenous Reptiles in Perth. 
—Captured during the spring and summer of 1965, a group of rep¬ 
tiles (14 Tiger Snakes, Notechis scutatus occidentals ; 16 Dugites, 
Demansia affirm; 4 Gwardars, Demansia nuchalis; Western Blue- 
tongues, Tiliqua occipitalis occipitalis; 10 Shinglebacks (Bobtails), 
Trachydosaurus rugosus rugosus) were maintained in an ideal en¬ 
vironment at a constant temperature of 68 c -70° F. By January 1966 
it became necessary to use these premises for other purposes. The 
reptile collection was then removed to two outbuildings in which 
temperature fluctuations were not controlled. The Tiger Snakes were 
housed in an asbestos garage and the remainder in a brick-built 
garage. Under these conditions at any time of the year, the reptiles’ 
environmental temperature would tend to be lower than the official 
maximum as recorded by the Bureau of Meteorology. At no time 
were the caged animals subjected to direct sunlight. It was foreseen 
that the collection would have to remain in these far from ideal con¬ 
ditions for the winter and the following measures were taken. 

All reptile cages were supplied with a floor covering of white- 
wood sawdust two inches deep. The reptiles were fed to repletion 
during a period of four weeks prior to the onset of cold weather. 
Adult snakes voluntarily ingested an average of eight adult mice; 
three half-grown snakes ingested an average of five immature mice. 
The lizards received tomatoes and minced meat ad lib. The cages 
were in semi-darkness and the occupants were observed each week¬ 
end when water pots were replenished if necessary. 

During June, July and early August all voluntary diurnal activity 
ceased. At mid-week inspections, 80 Vr of the Dugites and Gwardars 
remained quiescent when their cages were moved and the occupant 
closely observed, the remainder attempted to move or strike with 
marked unco-ordination. Tiger Snakes were little affected by the 
lower temperatures and could flatten the hood and strike with a high 
degree of accuracy. 

The lizards remained immobile and had to be touched and stirred 
to determine whether alive or dead. 

During late August signs of voluntary mobility became notice¬ 
able, some Bobtails took their first post-hibernatory meal of minced- 
meat and malt extract (August 13). Some Tiger Snakes ingested 
adult frogs (August 14), Blue-tongued lizards refused to eat and to 
the end of August Dugites had not fed. 

Temperatures recorded by the Perth Meteorology Bureau (in 
degrees Fahrenheit) for the three-month period ending August 31 
were as follows:—mean maximum 63.01, mean minimum 46.6, lowest 
recorded 39.0. 

By September no deaths had been recorded in the collection of 
51 assorted reptiles and outwardly severe emaciation was not 
apparent. 

We are indebted to the Perth Bureau of Meteorology for cli¬ 
matic statistics as quoted. 

—A. SOFTLY and E. G. COCKETT, Department of Micro¬ 
biology, Royal Perth Hospital. 
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The Dibblcr, Antechinus apicalis , on the blossom of 
Banksia attenuata 


—Photo M. K. Morcombe. 
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THE REDISCOVERY AFTER 83 YEARS OF THE DIBBLER 
ANTECHINUS APICALIS (MARSUPIALIA, DASYURIDAE) 

By M. K. MORCOMBE, Box 54, Armadale. 

INTRODUCTION 

The carnivorous marsupial Antechinus apicalis (Grey, 1842) 
has not been collected for at least 83 years and consequently has 
been considered possibly extinct (Glauert, 1933). Quite apart 
from its rarity it is also a species of scientific interest because 
of disagreement about its classification: Tate (1947) erected a 
monotypic genus, Par antechinus, for this species, based on the 
extreme reduction of the posterior premolars which are single- 
rooted vestiges. Ride (1964) in describing a new dasyurid species 
A. rosamondae, with even more extreme premolar reduction, has 
commented on the taxonomy of Antechinus, Par antechinus and 
Pseudantechinus and suggests a return to the wider concept of 
Antechinus for all species of this group. 

I obtained two specimens of Antechinus apicalis near Cheyne 
Beach, 30 miles east of Albany, Western Australia, by trapping on 
the flowers of Banksia attenuate. The first, a female, was 
caught on the night of January 26, 1967, and this specimen, with 
a male caught two nights later, has been kept alive to the time 
of writing (March 30) for observations on behaviour. 

REDISCOVERY 

Between January 12 and 31, 1967 trapping was carried out in 
the Albany district and eastwards with the primary objective of 
collecting a live specimen of the Honey Possum, Tarsipes, which 
is well known to be associated with Banksia and other large wild- 
flowers. 

Traps were made to fit over these flowers. Several versions 
of trap were made, and the most satisfactory seems to be a 
cylinder of flywire stiffened with a medium thickness fencing 
wire. One end is closed permanently, the other by a circular 
door, which is hinged. A mousetrap wired to the outside of the 
cylinder pulls this door shut, the trip-wire passing from this 
mousetrap through (he centre of the cylinder and being tied to 
the opposite side. The construction is simple, the cost very low, 
and a dozen can be made in a few days. 

The setting of these traps on flowers is not as conveniently 
done as the setting of conventional box traps on the ground: a 
flower with straight, upright stem is needed. The cylinder, over 
the flower, must be wired to the stem below the flower, and 
usually braced with wires to nearby branches. Leaves must be 
removed where they would interfere with the swing of the door. 
The tight fit of the door around the stem is usually a problem. 
The door must have a notch to fit the branch, and though the 
cages may be made to a pattern, banksia branches are not, and 
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it is usually necessary to bend and shape the cage and its door 
a little to fit each branch. The tripwire passes over the surface 
to the flower. 

Until January 22 these traps, up to ten in number, were set 
on flowers of Banksia attenuata and Banksia grandis scattered 
through a dense thicket of Banksia coccinea near Oyster Harbour, 
Albany. The only mammal collected here was one specimen of 
Rattus fuscipes , an attractive small native species, which was 
taken in a trap set over a flower approximately twelve feet above 
ground. 

On January 23 all traps were shifted 28 miles east of Albany 
to the Upper Kalgan district where they were set for one night 
without result. 

On January 24 six traps were set for one night on flowers of 
stunted B. attenuata in low heath vegetation along the road 
between the Wayehinicup River and Cheyne Beach, 30 miles 
east of Albany, but without result. However, two small mammals 
were seen here: one in the talons of a low-flying Brown Hawk, 
Falco berigora, and the other running through low vegetation— 
the impression gained was ol rat rather than marsupial. 

All traps wore shifted, next, to a site between Cheyne Beach 
and Lookout Point on January 25 between 50 and 100 yards from 
the fishing settlement, and again set on B. attenuata flowers. 
On the morning of the 26th the sole occupant of the traps was a 
Rattus fuscipes , caught on a flower five feet above ground. 
However on the morning of January 27 a trap set perhaps two 
feet above ground held a small marsupial, a female of Antechinus 
apicalis. 



Fig. 1.—Map of the Mt. Many Peaks-Cheyne Beach area. 

—After G. M. Storr. 
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The vegetation here consisted of stunted Banksia attenuata 
to a height of about six feet; dense clumps and shrubby bushes 
of B. baxteri to eight or ten feet; extensive clumps of the 
Peppermint, Agonis , and dense undergrowth of low, tangled scrub 
to perhaps two feet. 

On the morning of January 29 a trap on a flower four feet 
above ground held a second, larger Antechimis apicalis, a male. 
A nearby trap contained another specimen of Rattus fuscipes. 
The trapping was then discontinued. 


PREVIOUS BIOLOGICAL STUDY OF THE CHEYNE BEACH 

AREA 

The area around Cheyne Beach and Mt. Many Peaks is little 
known zoologically. In 1959 a party from the Zoology Depart¬ 
ment of the University of Western ’ Australia spent a week 
exploring the countryside around Cheyne Beach prior to crossing 
to nearby Bald Island to collect live Quokkas and to study the 
flora and fauna (Storr, 1965). Mammals and birds of the areas 
east, west and inland of Cheyne Beach were recorded. Among 
the mammals, Rattus fuscipes was plentiful in the sandplain near 
Cheyne Beach and three were caught in box traps placed on the 
ground at the entrances of burrows (G. M. Storr pers . comm.). 
Antechimis apicalis was not collected, nor were bones of this 
species among others collected in a cave near Waychinicup 
estuary. 

PREVIOUS RECORDS OF LOCALITY 


(1) From museum specimens. 

The British Museum (Natural History) has several specimens 
(see Thomas, 1888: 278). All but one of these were registered 
in the 1840’s, and almost certainly came from Gould’s collector, 
Gilbert; these two specimens, which may be from the same 
individual (a skin 44.9.30.6 and a skull 48.1.27.2) are from a 
precise locality i.e. Victoria Plains,* Western Australia. The 
other (No. S6.9.1.1) was registered in 1886 and was purchased 
from Gerrard who gave Albany as the locality (Ride, pers. 
comm.) 

City of Liverpool Museum. A specimen No. 272a, J. Gould 
Collection; original collector’s label still attached, July d, io4d 
Vicinity of Moore R. Western Australia.” 

Rijksmuseum v. nat. Hist. Leyden: two specimens, one pur¬ 
chased in 1844, with Moore’s River as locality; the other with no 
data or precise locality (Jentink, 1888). 

The Australian Museum, Sydney has one specimen (No. 601) 
collected in 71869 at the Salt River, W.A. (i.e. the Pallinup R. 
about 60 m. east of Albany). This is probably the specimen 
collected by Masters in 1869 (see list in Glauert, 1950. 126). 


The National Museum, Victoria has no specimens with precise 
locality, but there are 22 in all from Western Australia probably 
taken between 1875 and 1884. 

The Western Australian Museum has no specimen of Anteclii- 
nus apicalis, the specimens collected at Albany by Shortridge in 
1904 (Shortridge, 1910) being misidentified specimens of A. 
jlavipes (Glauert, 1954). 

The Queensland Museum has two juvenile specimens recorded 
by Thomas (1888: 278) which De Vis says are from Rockhampton, 


* Victoria Plains is the name used by Gilbert fo- the grassy 
mately 40 miles north of Toodyay and between Toodyay and 
the area called “Victoria” in Arrowsmith’s map in Grey, 1841 (Ride, pers. 
comm.) 
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Queensland. Ride (pers. comm.) agrees with Thomas’s (p. 278 
footnote) that these cannot he separated from A. apical is on their 
morphology; although Ride has some reservations because he 
has not compared them with other juveniles of A. apicalis. 

(2) From literature. 

Gilbert’s notebook on the marsupials (Whittell, 1954) includes 
entries in his own handwriting, on species he had collected, and 
there is an entry (giving native names) for three localities for 
this species: 

“Antechinus 

Marn-dern, Aborigines of Moore’s River 

Wy-a-lung, Aborigines of Perth 

*Dib-bler, Aborigines of King George’s Sound” 
and “Hab: Western Australia. No. 2 of my collection.” 

His only notebook specimen mentioned with locality, was 
from Albany: “While at the Sound I obtained a female with 
seven young attached in the same manner as observed in A. 
leucogaster” 

Gilbert’s letter to Gould, March 27. 1843 (Gilbert in Wagstaffe 
and Rutherford, 1955: 17) mentions another specimen: 

“No. 2 Phascogale? Mara-dera Aborigines of Moore’s River. 

The only part of the Colony I have observed this animal and 
the only specimen I received procured from Moore’s River in the 
interior.” (The name Moore’s River was used by Gilbert for the 
part of the Moore River in the vicinity of the present New Norcia. 
Ride, pers. comm.) 

Gould also in the introduction to The Mammals of Australia 
(1863) says: 

“Mr George French Angas having sent me a skin of this 
animal from South Australia, I am enabled to state that its range 
extends from Western Australia to that colony.” Ride (pers. 
comm.) has been unable to trace that specimen, and the species 
is not mentioned by Wood Jones 11923) in The Mammals of South 
Australia. 

(3) Fossil Records. 

Lundelius (1957) has added to collectors’ information on 
locality for a number of mammals including Antechinus apicalis. 
He considers the fossil assemblage of the top foot and surface 
in caves along the west and south coasts of W.A. “to represent 
the fauna of those areas before the effect of introduced species 
was felt.” Ho recorded Antechinus apicalis “in caves along the 
west coast from Yanchep to Jurien Bay. It appears to have 
occupied a strip of country along the coast as far south as 
Yanchep, then inland to Albany skirting the high rainfall area of 
the South-West corner. No remains are known from the 
Margaret River caves.” 

Lundelius (1960) records A. apicalis near Jurien Bay, from 
Drovers Cave, four miles inland from the bay and 130 miles north 
of Perth, in deposits to a depth of 5 feet; and from Wedge Cave 
one mile north-west of Mimegarra homestead, 100 miles north of 
Perth, to a depth of 8i feet in the deposits. 


* As printed in Whittell’s article the word appears as "Dib-bicr" not “Dib-bler,” 
an error which has caused press releases of this present rediscovery to have 
been issued under the name Dibbier, on the assumption that Gould had erred 
and subsequent works, such as Glauert’s (1928) "official” list of popular nsmes, 
had copied the error. The Director of the Queensland Museum has now con¬ 
firmed from Gilbert’s notebook thst the original spelLing of the native name 
is "Dib-bler." 
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The species was not recorded from the Mammoth or Nannup 
caves, both near Witchcliffe in the extreme south-west of Western 
Australia, nor was it among fossils from six caves located on 
the southern edge of the Nullarbor Plain (Lundelius, 1963). 

PREVIOUS RECORDS OF BEHAVIOUR AND ECOLOGY 

There arc very few records of the behaviour and ecology of 
Antechinus apicalis , so those known are quoted in full. 

(1) From Gilbert’s Notebook (Whittcll, 1954). 

“This species is universally dispersed over the whole of Western Australia; 
it is easily distinguished from all others of the Genus by the long hairs on 
the sides of the basal portion of the tail giving the tail a pointed appearance. 
It appears to vary a good deal in habits in different localities. At Moore’s 
River the natives describe it as making a nest beneath the overhanging grasses 
of Xanthorrhoea. While at Perth its nest is taken either from the dead stump 
or from among the upper grasses of the same plant, while at the Sound the 
natives constantly pointed out a nest of short pieces of sticks and grasses on 
the ground very much resembling the common I’erameles excepting that there 
was in general a larger and higher heap than is generally brought together 
by the latter. On examining the stomach it was found to contain insects 
generally, but more particularly small Coleontcra. While at the Sound I 
obtained a female with seven young attached in the same manner as observed 
in A. leucogaster. These young were little more than half an inch in length, 
the hinder parts remarkably small, as compared with the anterior extremities. 
The young are very tenacious of life in the above instance the young lived 
attached to the dead mother for nearly two days before they were removed 
when they were rather forcibly detached, I put them in spirits, and it was 
nearly two hours after immersion before they ceased moving. 

Hab: Western Australia. No. 2 of my collection.” 

(2) From Gilbert’s letter to Gould from Perth, March 27, 1843 (in Wag- 
staffe and Rutherford, 1955). 

“It was brought to me by a native, who said he had captured it in a 
nest formed in a slight hollow' in the ground, and under the shelter of a 
Xanthorrhoea. My specimen is a female; its mammae were four in number, 
and bore the appearance of having had as many young ones attached which 
were probably torn off by the Native in catching it. J. Drummond informs 
me that the Male is much larger. He has a specimen which he has promised 
me.” 

OBSERVATIONS ON THE ECOLOGY AND BEHAVIOUR 
OF ANTECHINUS APICALIS 

(1) In the wild. 

The capture of two specimens of this species, both on banksia 
flowers, suggests some dependence upon the larger wildflowers so 
common on these coastal sandplains, for nectar and for insects. 
(Night examination of these banksia flowers revealed copious nec¬ 
tar, and insect life far more abundant than by day: great numbers 
of minute insects, and crickets, spiders, several oliye-green centi¬ 
pedes, and on one flower, a sleeping emu-wren, Stipiturus mala - 
churns , which was easily caught in the hand.) 

It seems that the banksias not only provide water as nectar 
(for which they are visited also by the Haney Possum and Rattus 
fmcipes) but also attract predatory insects, spiders and centipedes 
which in turn would be an added attraction for any small carniv¬ 
orous marsupial such as Antechinus apicalis. 

Conversely it is suggested that the very small insects that are 
present in great numbers within the tangled mass of banksia 
flowers, well below the sites of pollen transfer, could but rarely 
pollinate these flowers, but serve well as an added attraction for 
the honeyeating birds and for the small marsupials whose probing 
of the flowers must be equally effective in pollination. 

The site of capture suggests Antechinus apicalis is partly 
arboreal. Observation of behaviour in captivity supports this. 
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(2) In captivity. 

To the time of writing, the two specimens of Antechinus 
apicaJis have been kept in captivity for six weeks on a diet of 
various insects (predominantly grasshoppers) and spiders and raw 
meat. Milk and water were taken, both seeming more acceptable 
if honey was added. Fresh banksia flowers placed in the cage are 
probed "and licked with great enthusiasm. 

Tiiis Antechinus can climb quickly and surely, and is fast 
along branches and among foliage, and commonly springs from 
branch to branch, a foot or more. Occasionally, if suddenly dis¬ 
turbed, it will release its grip and drop three feet from the top of 
its cage, landing with a thud but immediately pushing beneath 
loose leaf litter. When both rush around the cage in the evening 
or in the early hours of the morning these jumps and drops from 
heights are common, almost constant, at the peak of their activity. 

A. apicalis grasps slender branches or twigs by separating the 
thumb and first digit from the other three and holding the stem 
between them. On larger stems or trunks such as Banksia the 
animals appear to gain sufficient traction through their claws and 
foot surfaces. 

The tail serves as a balance and prop when climbing vertically 
or clinging to the rough-textured surface of a banksia flower. The 
long, stiff, rather harsh fur of the base of the tail is pressed hard 
against the flower, particularly when the Dibbler has caught an 
insect and, as is customary, holds it in its hands to eat. Often 
as the animals descend they curve the tail laterally to press it 
against twigs and stiff leaves, and this seems to stabilise their 
swift descents. 

Fresh flowers of Banksia placed in their cage are immediately 
investigated: the Dibblers probe and lick among the rows of 



Fig. 2.—The Enbbler feeding in captivity. Insects are held in the 
paws to be eateh; spiders, however, are buffetted and disabled 

first. 

—Photo M. K. and I. M. Morcombe 
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massed flowers, giving the impression that they are very familiar 
with these flowers and their nectar or insect contents. 

Insects when offered are grabbed in the forepaws and held 
while eaten, the first quick bites being always directed at the 
head. Large spiders and other potentially dangerous prey are 
not immediately grasped, but are dealt several quick, buffeting 
blows before being snatched up and given a quick bite, to be 
dropped, snatched up again, given another quick bite or two, 
dropped again, and then eaten or further disabled. The whole 
action would occupy perhaps one second. 

In captivity this marsupial is not entirely nocturnal. It is 
most active early in the morning, but the leaps and the running 
slow down as the sunlight’s warmth and glare increases, until 
by ten or eleven both Dibblers have pushed beneath the loose 
leaves thick on the floor of the cage, where they sleep until near 
sunset. Again they are very active until nine or ten p.m., then 
seem to sleep much of the night (becoming active if lights are 
turned on lor a while) but are always dashing around their cage 
by 5 a.m. as the sky lightens with approaching dawn. 

On one occasion the male was seen sunning himself when 
sunlight reached into one corner of the cage. This habit may 
be more frequent in winter or in the much cooler summer days 
of the south coast. 

A. apicalis in captivity seeks shelter and moves about under 
loose leaf litter where it lies thickest on the ground; in bright 
light the animals will not climb, but they will move around on 
top of the litter, the slightest disturbance sends them beneath the 
litter in which they burrow by forcing themselves through with 
considerable violence to emerge at some other point. By 
continuous use of the one hiding place, something of a chamber 
is formed among the mass of leaves and fine twigs; paper 
tissues have also been shredded and incorporated into the walls 
and the entrance remains open. It is probable that the activity 
concentrated in a nesting area would also result in a slight 
hollow in loose soil, probably by continued usage and burrowing 
under the mass of litter. Such a hiding place would well fit the 
description of a nest given in Gilbert’s letter to Gould. 

A NEW DESCRIPTION, LIVING SPECIMENS 

The most striking feature of A. apicalis is the clear white 
ring around each eye. This eye ring of near-white fur is very 
conspicuous. Under conditions of subdued (shade) lighting (as in 
a room lit by window light) it is still visible from at least fifteen 
feet if the animal is not moving quickly. 

Distinctive also is the tail, which tapers sharply but uniformly 
in its 3” inch length from a width of inch at the base to quite 
a fine point. This strong taper is not only due to the longer 
fur towards the base but also to a considerable taper of the 
underlying tissues. 

The speckled colour of the fur is obvious. Each hair is 
tipped white. These hairs are of a medium, neutral grey for the 

4 to 5 mm. nearest the body; distinctly reddish for the next 4 to 

5 mm., and tipped pure white for the outermost 3 mm. These 
white tips stand out against the underlying dark red-grey, giving 
this species its characteristic freckled colouration. I found it 
possible to distinguish the white flecks without difficulty at six 
feet in subdued (shade) lighting. At greater distances (or when 
moving quickly) this marsupial appears more uniformly grey to 
grey-brown; in direct sunlight it appears light grey from a 
distance. 

The speckled colouration of Ayitechinus apicalis extends from 
the vicinity of the eyes to the tail tip, where it is almost lost in 
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the general darkening of the last inch of tail. The undersurface 
is grey-buff, without the speckled effect. 

Also conspicuous and distinctive are the reddish forearms. 
Ears are rounded, standing out quite prominently when the 
animal is alert, but otherwise lying more or less level with the 
general contour of the fur. 

CONSERVATION 

It is probable that further trapping with suitable cages would 
reveal Antechinus apicalis in similar habitat at other localities 
along the south coast. Mt. Many Peaks, only a few miles to the 
west, sheltered on its seaward side, would be important to 
investigate. It seems at present to be useless for agriculture, 
comparatively difficult of access and is already known to be 
quite rich in other fauna, as well as the indigenous flora, well 
worth conservation. If adequate populations of A. apicalis are 
present, it could be a satisfactory reserve for the species. 

Dr. G. M. Storr, writing of the 1959 survey of this region 
by the party from the Zoology Department, reports very favour¬ 
ably on this region - “the Waychinicup valley constitutes one 
of the best mammal habitats in south-western Australia . . 

The only known population of Antechinus apicalis (i.e. that 
where the species was rediscovered) is precariously situated close 
to the huts of a fishing settlement. Here the small patch of 
scrub known to be Dibbler’s type of habitat on this coast, is 
crossed by fishing tracks, is near a farm, and late in 1966 
narrowly escaped burning when fires spread from the vicinity 
of the settlement burning out some thousands of acres of the 
low coastal hills. 
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SUMMARY 

(1) Antechinus apicalis was rediscovered in January, 1967, 98 years since the 
last definitely located specimen was taken, and some 83 years since the last 
unlocalised specimen. 

(2) Two specimens were taken alive on banksia flowers at night. 

(3) The species climbs naturally and well and is certainly to some extent 
arboreal; it burrows in and moves freely under litter on the ground. 

(4) The only known population is in a precarious situation due to the 
probability of habitat destruction by fires from the fishing settlement at Cheync 
Beach; accordingly, everything possible should be done to discover populations 
elsewhere and a suitable reserve set aside for the species. 
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AN INLAND OCCURRENCE OF MANGROVE 

By J. S. BEARD, Kings Park and Botanic Garden, Perth. 

Mangroves are traditionally associated with maritime habitats 
in the tropics, typically tidal inlets or open muddy coastlines, 
where they colonise mudflats which are exposed at low tide and 
submerged at high tide by brackish or saline water. It was with 
some surprise therefore that the writer, with a party travelling 
for purposes of vegetation survey in 1965, came upon an extensive 
mangrove community completely isolated from the sea and some 
25 miles inland. The accompanying map shows the location which 
lies behind the 80-Mile Beach in the North-West of the State, this 
Beach, which sweeps in a long curving line from near Cape 
Keraudren to Cape Missiessy, a distance not of 80 miles but of 
120 miles, is backed by a belt of relatively recent and unconsoli¬ 
dated sand dunes up to 2 miles in width. At only one point these 
dunes are breached by a small creek, the Wooroo Creek, which is 
lined with mangroves and drains part of the coastal plain behind. 
At the back of the dune belt there is a grassy plain of variable 
width, lying very little above present sea level and consisting of 
grey clay which suggests deposit under marine or estuarine condi¬ 
tions. Inland, again, of the flat coastal plain one comes abruptly 
to the rising ground of the interior which is based upon Tertiary 
sandstones with a deep soil of red sand, piled in many places into 
ancient dunes well vegetated with spinifex, shrubs and trees. Very 
often the transition from the rising ground to the coastal plain is 
marked by a sharp drop of some 20 feet suggesting an ancient 
shoreline. At the foot of this declivity there is in most parts a 
belt of tea-tree scrub (Melaleuca alsophila and M. Jasiandra) of 
variable width, which appears to indicate seepage of ground water 
from the higher country. 

At both ends of the 80-Mile Beach the coastal plain is very 
narrow but in the middle it widens out to a great embayment of 
estuarine shape, tapering into the interior of the country. Towards 
the head of this feature, some 20 miles from the sea, the coastal 
plain becomes more and more saline so that the grassy vegetation 
gives way to an extensive salt marsh of samphire and bare salt 
mud. To the north and south of this there arc sand ridges con¬ 
necting with those in the desert further inland. At the head again 
of this salt marsh is a salt creek which discharges into it, and 
has a course some 8 miles long, draining an extensive chain of 
salt pans and marshes in the desert. It is this salt creek which 
is lined, on either bank, by small mangrove trees (Avicennia 
marina). 

We had approached this spot from the south, following the 
overland telephone line up from Callawa Station. A good I'oad 
has been built along here by Wapet to facilitate their exploration 
in the Canning Basin. At Radi Hills, 60 miles from Callawa, a 
second road comes up from Wallal Downs on the coast, and join¬ 
ing with that from Callawa runs into the Great Sandy Desert by 
way of the Anketell Ridge. Beyond Radi Hills the telephone line 
is followed only by a sand track, and as sand ridges have to be 
crossed it is traversable only in a 4-wheel drive vehicle. For the 
first 16 miles from Radi Hills there is a bald gravel plateau cov¬ 
ered with soft spinifex (Triodia pungens) with occasional shrubs 
of Grevillea refracta , Gardenia keartlandii and numerous wattles. 

After this in the next six miles, seven high sand ridges are 
crossed, rather poorly vegetated with odd shrubs. The spinifex 
changes to Plectrachne schinzii as it does on deep sand. Then 
the line bends more to the east and in the next four miles crosses 
numerous weak sand ridges with small trees of desert walnut— 
Owenia reticulata. This brings one to the edge of the salt marsh 
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country which the line skirts for ten miles by heading eastwards. 
This country consists of glades of open samphire marsh with thic¬ 
kets of tea-tree (Melaleuca alsophila, M. lasiandra and M. glome - 
rata) having a samphire ground layer. In the drier sandy parts 
the dwarf wattle Acacia translucent and Tnodia pungens come 
in ' At 33 miles from Radi Hills the line turns once more north¬ 
ward to cross the marshes, and in 3 miles more on this last flat 
we came to the edge of the Salt Creek, 20 feet wide and with steep 
banks. The telephone line of course spanned it directly but there 
was no crossing for the Landrover, so it was necessary to follow 
the creek downstream for three-quarters of a mile where it shal¬ 
lowed trickling gently over a bar of deposited limestone. The 
whole length of the creek for this distance was lined with small 
trees of Avicennia marina 15 leet high. 

As the creek discharges into the salt marsh not far down¬ 
stream, the mangroves cannot extend much further in that direc¬ 
tion Their extension upstream was not investigated. At the pre¬ 
sent day there is no tidal connection with the ocean. 

In order to explain this inland occurrence of mangrove, it 
seems plausible to suggest that it is a relic of estuarine conditions 
prevailing at the time of maximum eustatic rise in sea level which 
Churchill (1959) has shown to have occurred about 4,000 years 
ago in the southern part of the Western Australian coastline. The 
geomorphology of the whole 80-Mile Beach area is interesting and 
would repay study. The nature of the coastal plain certainly sug¬ 
gests that it has been formed by a marine transgression which 
has only quite recently receded. No surveyed heights for the 
coastal plain are available but it may very well be less than 10 
feet above present sea level, in which case it would indeed have 
been covered by the maximum rise. On recession of sea level to 
a steady position round about present mean sea level, which 
should have occurred bv about 2,500 years before present, the 
shoreline would have been stabilised and the erection of the outer 
barrier of coastal dunes begun. These dunes are formed of un¬ 
consolidated beach detritus^ shells, sand and comminuted shell 
fragments—of a generally white colour with some superficial grey 
staining by humus. They are clearly very much younger than 
some of the coastal dunes seen in places between Carnarvon and 
the North-West Cape which consist of red sand with a core of 
consolidated limestone. On the other hand the dunes of the 80- 
Mile Beach form a belt up to 2 miles wide, and as many as 25 
parallel ridges can be counted in the aerial photographs. Whether 
this volume of material could have been thrown up in 2,500 years, 
at the rate of one ridge per century, is an open question. It 
seems feasible, and the time scale seems not to allow of any other 
interpretation. A complication is that the dune system ’is only 
continuous from Mandora northwards and has been breached in 
the south where the lines of dunes are only intermittently present. 
This suggests that there has been minor transgression and re¬ 
treat since the major stabilisation at 2,500 B.P. 

Another point of some major interest about this area is the 
estuarine shape of the coastal plain running inland to an actual 
creek at its head. It would certainly appear that this has been 
the mouth of a river that was important in more pluvial times 
before the aridity which produced the desert dunes. That it was 
a large river is also probable and it is tempting to speculate that 
this may have been the ancient mouth of the Sturt Creek which 
terminates today in Lake Gregory, its onward course blocked by 
the desert dunes. Whatever it may have bepn it is not necessary 
to postulate that the river was active at the time of the recent 
maximum sea-level, only that the embavment existed and was 
filled by the transgression of the sea. It is proposed that it be 
known as the Mandora Estuary. 
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If the suggestion that the features of this area were formed 
so recently is not tenable, then we have to go back to the Pleisto¬ 
cene and accept a very much longer isolation of the mangroves 
from the open sea. 

The map which is reproduced herewith is reduced from a 
vegetation map of the area prepared from aerial photo-mosaics at 
a scale of 1 mile to 1 inch. 
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FIELD NOTES ON THE WHITE-BREASTED ROBIN 

By R. H. STRANGER, West Perth 


Little is know about the behaviour and general habits of the 
White-breasted Robin (Eopsaltria georgiana) and until Pepper 
(W. Anst. Nat., 10, 1965) described the calls of two captive birds 
only two call notes had been recorded, a harsh “chit chit” and a 
whistling “wee-oh.” Hence I take this opportunity to place on 
record observations made by myself at Banksiadale between 
September 22 and October 8, 1964. 


Around Banksiadale the White-breasted Robin is essentially 
an inhabitant of the thickets growing along the small streams in 
the gullies of the Darling Range, but it does stray into the 
adjacent jarrah forest in search of food, and I even observed a 
pair of birds, which appeared to be resident in their surroundings, 
at a distance of some quarter of a mile from the nearest stream 
and accompanying thicket. 

When in flight the birds make a fluttering noise with their 
wings and when bringing food to the young continually collide 
noisily with the foliage. I suspect this is done to induce the young 
birds to beg more intensely thereby revealing their position (the 
fledglings move around fairly freely) to the adult bringing food. 


Like the Western Yellow Robin (Eopsaltria griseogulans) the 
White-breasted Robin sometimes glides for short distances belore 
coming to perch. Another habit of both species is to jerk the 
wings and tail, but the White-breasted Robin does this more 
frequently than the Yellow Robin. When the tad is jerked the 
Yellow Robin elevates it only slightly, whereas the White-breasted 
Robin, although it too usually elevates the tail only slightly, 
frequently raises the tail to an angle of some 45deg. from the 
general line of the body. A feature of both species is that they 
droop their wings and this is particularly noticeable in the white- 
breasted Robin. The habit of remaining motionless when clinging 
to the side of a tree is also common to both species, but the 
White-breasted Robin does not remain “frozen for as long as 
the Yellow Robin, and neither does it perch in this manner as 
often as the Yellow Robin. It would also seem that the White¬ 
breasted Robin is shyer and does not allow one to approach as 
closely as docs the Yellow Robin. 

Like the Yellow Robin, the White-breasted Robin obtains most 
if not all of its food on the ground, and when foraging for food 
it perches in even the smallest of bushes on rocks stumps and 
logs, and clings sideways to trees, blackboys, blackbo> stalks, 
perpendicular branches of bushes and bracken fern stems. From 
these vantage points, though the bird may be only a few inches 
above the ground, it pounces on any insect which may serve as 
food. But it never remains on the ground for long. Invariably, 
regardless of whether it did or did not catch whatever it was after, 
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it returns to a perch almost immediately. This is in contrast to 
the Yellow Robin which sometimes remains on the ground to 
swallow the prey it may have caught. However, this difference 
may have been due to the fact that the White-breasted Robins 
under observation were feeding young. Another difference noted, 
namely, that the Yellow Robin avoids the lighter bushes and 
thinner stems that the White-breasted Robin is so fond of perching 
on, may be due to the difference in habitat. 

On one occasion I observed a fledgling White-breasted Robin 
reject a beetle which was apparently too large for it to swallow. 
The adult picked the beetle up again and once more offered it to 
the young bird. It was again rejected. This offering and rejection 
of the beetle was repeated several times so the adult removed the 
beetle some small distance from the fledgling, shook it and dashed 
it on the ground a few times and re-offered it again. The beetle was 
still rejected and after a few more attempts by the adult to feed 
it to the young it was finally discarded and the adult went off in 
search of something new. 

It is hard to syllabise many of the calls of the White-breasted 
Robin but Pepper has indicated that the species does have a 
variety, and that some calls are pertinent to certain behaviour. 

The most frequently uttered call is a loud “zhip” (Pepper's 
“Z-ick”) which although uttered singly may be repeated several 
times. Another call is a loud “wheest” and on a few occasions I 
heard the birds utter a call which sounds very like the whistling 
call of the Welcome Swallow (Hirundo neoxena). A loud 
penetrating call “see-ow” could easily be mistaken for a call of 
the Golden Whistler (Pachycephala pectoralis ). This call may be 
uttered several times and is sometimes preceded by a scarcely 
audible “weet-weet.” This is the call which has already been 
described as “wee-oh” by J. Ford (pers. comm.) and is undoubtedly 
Pepper’s “che-op.” 

A harsh “chit” or “jit” and the harsh “chit chit” described by 
Serventy and Whittell (Pepper’s “twick twick”) are alarm calls 
which are uttered when the bird is alarmed or suddenly disturbed. 
A danger call is a harsh, grating “zhzhurrr” (Pepper’s “zick-her- 
rr”) and was frequently uttered by a bird attacking a domestic 
cat which caught and killed one of its two fledglings. 

A soft twittering call “twitiurr” is apparently used to lead 
the young away from danger. I heard this uttered on two occasions 
when I was very close to one of the young ones and the fledgling 
immediately responded by going to the adult following it away 
from me (the danger). The call is definitely not associated with 
feeding. The adult White-breasted Robin also has other calls 
which I was unable to isolate and describe. 

The begging calls of the young are a soft “tsee,” a soft “tsit” 
and a loud “tsip.” The “tsee” and “tsit” calls may be uttered 
several times independent of one another or they may be combined 
to form an oft-repeated “tsee tsit” or “tsee-(short pause)-tsee-tsit.” 
Sometimes at the height of begging these calls intensify into a 
rapid “tsi-si-si-si ...” The other call “tsip” is sometimes uttered 
while the parents are absent but the young birds always change 
to the “tsee” or “tsit” calls at the approach of the parent. 

I was unable to recognise any great similarity between any of 
the calls of the White-breasted Robin and those of the Yellow 
Robin and I did not observe any of the “whisper” (?) song which 
Pepper observed in his captive* birds. But I have observed it in 
the Yellow Robin. During this type of warbling the Yellow Robin 
remains relaxed and does not jerk its wings or tail nor does 
it droop its wings. Presumably the White-breasted Robin does the 
same as Pepper states his birds were “sitting quietly.” 
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THE MANUFACTURE OF SPINIFEX GUM 
BY DESERT ABORIGINES 

By MARK DE GRAAF 

During the years 1962-1963 the writer was stationed at the 
Warburton Ranges Mission as Headmaster of the Government 
School. During this time the manufacture and usage of spinifex 
gum was observed and recorded on several occasions. The fol¬ 
lowing is an account of how the gum is extracted. My informants 
were Ngada-dara or Manjindi-dara-speaking natives. 

On one occasion the extraction of gum (kiddi) was observed 
near Gabi Biyul (Lilian Soak) at the foot of the Townsend Range 
(Yabu Biyul). The owner of this horde country, Harry Sims, 
accompanied me, while Stanley West, also a Ngada-dara man, was 
third in the party. 

A large stone, about three feet in diameter and rising two 
feet above the ground, was said to have been the traditional gum 
manufacturing site of Harry Sims’s family. The top of this stone 
was smooth and showed signs of having been utilised often. Many 
smaller stones, all with one flat side and apparently of the same 
composition as the big stone, were lying nearby. The stones 
appeared to be of the same structure as the nearby Townsend 
Range, the colour being a pinkish brown (probably a sandstone). 
The range is part of the Nullagine Series. 

The informants explained that the spinifex growing nearby 
was larger than “elsewhere” (presumably because of the more 
favourable growing conditions, such as additional watershed) and 
was particularly suited for the making of gum. Although this 
site is about 20* miles in a straight distance east of the mission, 
both men claimed to go here, in preference to other places, to 
make their gum. 



Beating the spinifex stalks to dislodge the particles of resin. 

—Photo Mark de Graaf. 
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It was noted that many of the spinifex clumps were old. In¬ 
stead of the familiar dome shape, part of the clump had disappear¬ 
ed, so that only a ring of stalks remained. These were quite 
large and at the base of most of them small globules of gum 
could be seeh. The largest globules measured 1/32 in. in diameter. 

While one of the men obtained some dry bark (likara) from 
nearby mulga trees (Acacia aneura) (wanari), the other uprooted 
some of the spinifex by pushing it sideways with his foot from 
underneath, thus avoiding the needle-like ends of the stalks, and 
then pulling the stalks out by grabbing them at the base close to 
the ground. A big bundle was soon collected on top of the Hat 
stone. (If no stone is available a “mat 1 ’ of emu-feathers is some¬ 
times used.) 

A big piece of mulga wood, measuring about in. in diameter 
and about 2 feet long, was now used to beat the spinifex, thus 
breaking the stalks and dislodging the particles of resin. Every 
now and then the men would stop and remove the stalks by using 
their fingers like a sieve. They explained that this could also 
be done by filtering the spinifex through twigs of the mulga 
(parka). 

When most pieces of stalk had been removed, the bark was 
lit and the flame passed to and fro over the remaining particles 
at a distance of about 1-1 i in. When the spinifex caught fire this 
was quickly put out or the burning part removed with a stick 

Some of the smaller stones lying nearby and mentioned above, 
were now used to beat the mass of globules. These stones are 
somewhat bigger than a man’s fist and quite heavy. After some 
beating heat was again applied, followed again by beating. Dur¬ 
ing this process the light yellow colour of the spinifex gradually 
changed to an almost black-brown, with a few yellow specks 
caused by the remaining stalk-particles. 

When all the globules had fused into a thick, dark mass, the 
bark was put aside and the gum bashed to make a flat cake 
10 x 3i in. and l in. thick. The gum soon hardened when no more 
heat was applied. Although the gum is reasonably hard when 
cold, during hot weather it becomes slightly pliable. A string 
wound around a piece of the gum will leave a mark for instance. 
Fingermarks are preserved well on the surface of the gum objects. 
Gum objects no longer usable can be melted down at any time. 

Usually the gum is carried either as a ball about the size of 
a tennis ball or on the end of the spearthrowcr (miru) where it 
serves as a counterweight as well as holding the adze (kandi or 
djimari) in place. 

On this occasion however the men were going to make a 
sacred board by incising the flat gum cake with totemic designs 
relating to the legend of the Bandicoot Man (Wati Bira or 
Mumba). It was claimed that sometimes such gum boards meas¬ 
ured three feet or more. Every man taking part in the relevant 
ceremonies would contribute some gum. As the whole process had 
taken an hour, it can well be realised how long it would take to 
make a three-foot board in this way. 

An interesting substitute for spinifex gum was given as gurun- 
garitiri. This substance is found in the shallow caves in the sides 
of the sandstone breakaways, which are common in the Great 
Victoria Desert and lower Gibson Desert. The substance is black 
and has the appearance of tar. It is usually mixed with small 
stones and twigs. Lumps of up to 18 in. in length by a width of 
8 in. have been recorded. The informants claim that this substance 
can be made pliable after heating it under hot ashes, after which 
it is applied like spinifex gum. 


118 


The deposits of this substance were attributed by the inform¬ 
ants to a species of bandicoot (ninu). This would point at a link 
between the bandicoot’s excreta and the manufacturing of spinifex 
gum as first performed by the Bandicoot Man. 

At an increase site for the Bandicoot in the Great Victoria 
Desert (here too the Ancestral Hero was named Wati Bira or 
Wati Murnba), a few hundred miles south of Warburton, a row 
of stone cairns led to a small cave in which deposits of gurun 
gantiri were found. Gurun gantiri has been collected at many 
locations, one of the more accessible being Gabi Windalda 
(Winduldar Rockhole) on the main road from Warburton to Lav- 
erton, about 50 miles south-west of the Mission. 

The above notes on the extraction of gum differ from the 
account given by A. G. Mathews (W. Aust. Nat., 9, 1964: 96) 
Professor J. B. Cleland's footnote to Mathews’ article appears to 
be more in line with the method of extraction observed by me. The 
discrepancy between my account and that of Mathews may be 
explained by the fact that traditional life is now fast disappearing, 
while Mathews was in a position to observe the Ngada-dara in 
their nomadic state. Furthermore, there is probably a difference 
between the methods employed by mixed parties utilising any 
spinifex, as observed by Mathews and the one I recorded, of a male 
party going to a favourite totemic site. 

NOTES ON BREEDING THE RED-WINGED WREN 

(MALURUS ELEGANS) IN CAPTIVITY 

By ALWYN Y. PEPPER, Scarborough, W.A. 

1962 

On June 4, 1962 a male Red-winged Wren in eclipse plumage 
was placed in a small planted aviary containing two White-breast¬ 
ed Robins and pair of Scarlet-chested Parrots. The bird appeared 
a little ‘fluffy’ the first day but was observed eating. Appearance 
improved after a few days but he scratched himself quite a lot 
particularly about the eyes. On June 10 he was caught and placed 
in a small cage and treated with penicillin eye ointment and ter- 
ramycin was placed in the drinking water. These measures were 
purely precautionary. After one week of this treatment he improv¬ 
ed and was liberated in a large heavily planted aviary 36 x 30 x 
10 ft. Two immature Splendid Wren (M. splendens) males attacked 
the Red-winged Wren so the Splendids were removed to another 
aviary. 

~ June 26: A female Splendid Wren was heard emitting a buzz¬ 
ing call “Z-z-z Z-z-z- Z-z-z.” She then flew to the perch occupied by 
the Red-winged Wren male (hereafter called Male A) and 
snuggled up close to him. 

June 28: Another male Red-winged Wren (Male B) plus a 
female of the same species were obtained and placed in the smal 
aviary with the White-breasted Robins and Scarlet-chested Pe ¬ 
rots. The wrens sang immediately and appeared indignant at th 
robins. 

July 22: A dark spot appeared on the breast of male A as he 
commenced his moult into nuptial plumage. He was transferied t 
another aviary in order to separate him from the Splendid female. 

August 3: Male B commenced to moult with a dark feathei 
appearing on the breast. This bird, together with his female com¬ 
panion, were transferred to the large aviary and by Septembe 
20 had attained full nuptial plumage. 

October 14: Male A was examined and photographed. He had 
definitely ceased moulting but was only partially coloured up. 


119 


The breast was very patchily coloured and a fine layer of grey 
overlayed the blue back. The head was very patchy and the chest¬ 
nut shoulders very dull. I would say it was about 50 per cent col¬ 
oured. 

The Red-winged Wrens have much sharper and louder “Strits” 
than Splendid Wrens. The female was quite noisy when feeding. 

December 11: The female was observed carrying grass into a 
patch of lucerne at the foot of a pencil pine in which a pair of 
Red-eared Firetails were rearing nestlings. No Wren’s nest was 
found. 

1963 

In the first week of January Male B commenced the moult 
into eclipse plumage. 

January 28: Male A was removed from his aviary and was 
returned after one hour whereupon Male B in the adjoining aviary 
became very excited and attacked his female unmercifully (I have 
observed similar behaviour in Splendid Wrens). 

May 31: A dark spot appeared on the breast of Male B. 

In the middle of May the female Red-winged Wren picked 
up an insect, called loudly and excitedly, then flew swiftly around 
the aviary and finally landed on a perch beside Male B. She 
crouched, fluttered her wings and retained the insect in her bill. 
The male stood and stared like a graven image (unusual for a 
wren). After a short, while she swallowed the insect. Was the fe¬ 
male taking the initiative in making the first advance? (Cf. my 
notes on the Scarlet Robin in which the female appeared to make 
the first advance by gently brushing her wings over the head of 
the male, W.A. Naturalist, 10, 1966: 66). 

June 4: Just at dusk male B was heard squeaking and seen 
searching for insects on low twigs. When he caught an insect the 
female flew to his perch, crouched, fluttered her wings and accept¬ 
ed (and ate) the insect piece by piece. 

June 10: Male A has commenced feeding a Splendid Wren fe¬ 
male. It is very interesting to note that this male did not moult into 
eclipse but retained his 50-50 plumage throughout the winter. 

August 6: Male B was now in full nuptial plumage and his fe¬ 
male was constructing a nest in a low fishbone fern next to the 
pool. She defended the nest site by crouching low on the ground 
with tail dragging then approached too-close finches who invari¬ 
ably fled. 

August 7: Female still building. She approached the nest site 
along the same path and uttered “strits” every time she hopp¬ 
ed through the fern with her bill filled with nesting material. 

August 8 and 9: The female deserted the original nesting site 
but appeared to be building a few feet away. 

September 18: When my wife went into the aviary the female 
followed her closely around “screaming and screaming.” 

September 19: The female was observed to disappear into a 
fern in the north-east corner of the aviary. 

September 20: Both parents were running a shuttle service, 
carrying food, between the termite tray and the fern in the north¬ 
east corner. The female fed the nestlings more frequently than 
the male. The female had not been observed building in this posi¬ 
tion because very yvet weather prohibited comfortable watching. 
My wife recalls going into the aviary a few days previously and 
was astonished to see several birds of various species flash from 
the vicinity of the nest. Perhaps they were all being curious or 
celebrating the hatching of the young Redwings. The writer has 
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observed this ‘hatching behaviour’ before. Apparently the chatter 
of the parents attracts an assemblage of various species. 

September 21: Nestlings could be heard being fed. The female 
did most of the feeding and was everlastingly squeaking as she 
searched for food. The male sometimes carried food to the young 
and was always near on guard and warned of danger. 

September 29: At 5 p.m. three newly emerged youngsters were 
observed in the centre of the aviary in a secluded position. They 
perched together a few inches off the ground. Inquisitive Yellow¬ 
tailed Thornhills had to be kept at bay by the Red-winged parents. 

September 30: Second day out of the nest saw the three young¬ 
sters in the same position. It was interesting to observe the instan¬ 
taneous dive for cover by the young birds when the alarm signal 
was sounded firstly by a male Splendid Wren in an adjoining 
aviary. They were soon back on the original perch. 


When my wife or I entered the aviary the parent male flew 
to a perch twelve inches away from his youngsters and gave 
sharp calls. Then with his feet still on the perch his wings moved 
rapidly with a loud whirring sound. The male then flew 
low to the nesting site area and the young followed. As soon as we 
left the aviary the father and the young birds all returned to the 
same secluded perch area. 

October 4: One young bird was observed to move independent¬ 
ly from the perching site. 

October 9: Male B was observed displaying. The light blue on 
his back was a large and beautiful circle of blue. 

October 11: Young moved around and followed their mother 
to be fed. The father did not feed the young very often but was 
still in evidence. 


November 2: The young still chased the parents to be fed. 
The female had built another nest in a low fern. 

A Yellow-tailed Thornbill ‘danced’ in front of a young Scarlet 
Robin and the male B chased the Thornbill away. 


November 20: For the last few days the female Red-winged 
wren had been continuously squeaking as she moved around. A 
second nest of young could be heard being fed. Each time a nrst 
brood youngster neared the nest the female would approach it 
with food. Then she fluttered her wings and entered the nest, 
giving the food to the second brood nestlings. One of the earlier 
brood was observed to enter the nest with food. 


The three second brood young died in the nest. The three first 
brood young survived and were two females and one male. ihe 
latter commenced the moult into nuptial plumage about July o, 
1964. 

All the nests were deep cup-shaped, cosy and well constructed 
of hemp, fine grasses and lined with feathers and * 

Without exception the nests were open at top and had NO loof o 
canopy. They were well hidden, deep m fern and close to 
ground and the birds perhaps felt no need for a loot coveri g. 

The male A had full nuptial colour in the summer of 1963-4. 
He retained this nuptial plumage until May 2, 196 4- O n this date, 
to my amazement, he commenced a moult into partial eclipse (50- 
50) whfch “ probably caused by a change of aviariesjust prior 
to this date. About June 6, 1964 his moult commenced and he 
rapidly changed back into nuptial plumage which was completed 
by June 14.* 


* Mr and Mrs Pepper were awarded a. bronze medal by the South Anstralian 
Avicultural Society for the first breeding in captivity of this species. Ed. 
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FROM FIELD AND STUDY 

Extension of Range of Swamp-Hen.—The southern race of the 
Swamp-Hen, Porphyrio porphyrio bellus, has been thought to ex¬ 
tend north only as far as Moora (Serventy and Whittell, Birds 
of Western Australia , 1962). On September 7, 1966, I observed 
a single Swamp-Hen at the Murchison River, half a mile east 
of the North-West Coastal Highway bridge. The bird was feed¬ 
ing on a small island in the river, among reeds and flood debris 
which afforded moderately thick cover. I was able to observe it 
intermittently for about ten minutes from about 40 yards dis¬ 
tance, using 8x binoculars in a favourable early morning light, 
so that specific identification could be made with confidence. At 
the sub-specific level, it seemed to resemble P. p. bellus of the 
south-west, but I could not identify it with certainty as such, par¬ 
ticularly as I am without field experience of P. p melanotus of 
the north-west. 

—L. E. SEDGWICK. South Perth. 

Black-and-white Wren(?) on Peron Peninsula. —Edwin Ashby 
collected an almost black and white specimen of the Blue- 
and-white Wren, Malurus leuconotus. on Peron Peninsula, almost 
indistinguishable from the Black-and-white Wren. M. leucopterus, 
found on Dirk Hartog Island about 30 miles off shore. When 
visiting the peninsula in Sentember, 1966, I encountered three 
flocks of Malurus . each including a fully plumaged cock. In 
two cases, one at Hamelin Station at the south end of Hamelin 
Pool, and one near the outskirts of Denham township, the colour¬ 
ing was typical of M. leuconotus. The third bird was seen at 
Monkey Mia. on the east coast of the peninsula, and 16 miles 
north-east of Denham. The plumage was decidedly black and 
white, with no trace of blue apparent at distances down to ten 
feet in good observing conditions. No specimen was taken so 
its identity remains uncertain; however, it appeal's that wrens 
similar or identical to M. leucopterus are maintaining themselves 
on the mainland, or that the M. leuconotus population is being 
oeriodicallv adulterated by M. leucopterus vagrants from Dirk 
Hartog Island. 

—L. E. SEDGWICK, South Perth. 

Barking Owl at Latham.—In the W. Aust. Nat 8, 1963; 166: 
10, 1965: 8, there are comments on the scarcity of observations of 
the Barking Owl (Ninox connivens) in Western Australia. I wish 
to record that I have heard the species calling its double-noted 
barking call on two occasions at Latham. 

The first occasion was prior to dawn on August 3. 1961, and 
though the bird was not seen, it appeared to be in trees some 
100 yards east of the Latham railway station. The moon was 
in the last quarter, but very bright, and the bird called intermit¬ 
tently from the same position for almost half an hour. It then 
apparently took flight and continued to call while flying, as the 
calls rapidly diminished in volume and moved southwards. From 
a new position, perhaps about a Quarter of a mile south of the 
station, it continued to call for a few more minutes as the first 
light of day emerged. 

The second occasion was one evening during the last week 
in August on a farm, “Rocky Ridge,” situated approximately 6 
miles N.E. of Latham. 

—R. H. STRANGER, West Perth. 

Red-tailed Tropic-birds Nesting near Cape Naturaliste—On 
January 27, 1967, one of us (T.W.) swam to Sugarloaf Rock, 
which is about a mile south of Cape Naturaliste. Here he found 
three Red-tailed Tropic-birds (Phaethon rubricauda) sitting on 
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“nests” while six more birds circled the rock or flew several 
hundred yards out to sea. The next day the rock was visited 
by M.T., who found four birds on nests while four others circled 
in the air above the rock. 

We were surprised to notice how forbearing one of the four 
sitting birds was, for it allowed us to handle it. Each of the 
others, however, raucously guarded their single egg if the 2 ft. 
safety limit was encroached on. 

The egg of the tame bird was marked with what seemed to 
be the green juice of the pigface and lay next to the bird in the 
heat of the sun. The other birds, however, seemed to be taking 
more care of their eggs. 

—TED WATTS, Carmel, and MICHAEL TARBOTTOM, Victoria 
Park. 

[Previous references to the nesting of this species in the Sugar- 
loaf Rock area were made in the W. Anst . Nat., 9: 120 and 171, 
though the present report is the first of actual nesting on the 
Sugarloaf itself.—Ed.] 


Aboriginal Artefacts at Rottnest Island. —As far as is known 
Aborigines did not visit Rottnest Island prior to white settle¬ 
ment, but Aboriginal prisoners were held there between 1838 
and 1903 and artefacts made by them occur on the island. 

In April, 1958, I found a number of bottle-glass spearheads 
and later collections were made in January, 1959, and Easter, 
1963. They were all from one restricted locality and my atten¬ 
tion was first attracted by the presence of large quantities of 
broken glass, from old-fashioned bottles, in concentrations over 
an area of about half an acre on top, and on the western slopes, 


Fig. 1.—a and b, biface points; c, partly completed shovel-nosed 

spearhead. , „ , 

—Photo M. Beck. 
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of what is locally called Peacock Hill. This hill, well shaded 
by tea-tree, is the northernmost part of a ridge north of Garden 
Lake and near the south-western corner of the camping area 
at the Settlement. 

Closer inspection showed that many of the pieces of glass 
had been artificially worked and though most were in various 
preliminary stages of manufacture, or had been discarded during 
the process, I found several pieces which appeared to have bee^ 
completed. There were two broken and a third perfect classic 
examples of Kimberley biface points, the last just under 3 in. 
in length and 1 in. wide (Fig. lb). There was another completed 
short broader biface point (1 5/8 x 1 in.) which Mr. W. H. Butler, 
to whom I showed the material, said was of a type more com. 
monly found in the King Leopold Range (Fig. la). These arc 
hunting spearheads but Mr. Butler recognised in the collection 
more lethal material. These were a partly trimmed blank for 
a shovel-nosed spearhead, 5£ in. long and li in. wide (Fig. lc) and 
the butt of another one. The artefacts were scattered on the 
surface or buried in the top couple of inches of sand. 

Prisoners from the Kimberley Division would have been 
sent to the island only after 1880 and it seems likely that they 
were responsible for most, if not all, of the glass artefacts. Stone 
artefacts could not be made as no igneous rock outcrops are on the 
island, the country rock being a dune limestone (aeolianite). 

It might be asked why were such apparently lethal weapons 
allowed to be made by the prisoners? Some quotations from 
contemporary visitors provide an explanation:— 

During the surveys of H.M.S. Beanie the island was visited 
several times by J. Lort Stokes and under date March 25, 1840, 
he recorded (Discoveries in Australia, 1846, vol. 2, p. 130): “The 
native prisoners . . . are allowed to have a common kind of spear, 
though without any throwing stick; and sometimes receive per. 
mission to go to the west end of the island to endeavour to kill 
wallaby, which are there rather numerous/' Writing in 1884 
Lady Broome, wife of the Governor, Sir Frederick Napier 
Broome, gave a lively account of the life of the prisoners on 
Rottnest at the time: “Every Sunday the prisoners are allowed 
to roam about at perfect liberty all over the island to get their 
own food, so that they may not entirely forget how to provide 
for themselves. They have their breakfast before they go out 
and their supper after they come in; but they delight in finding 
dinner for themselves. First of all, they fashion small spears 
and fishing lines, and go and fish, and they hunt for all the 
snakes on the island, and lizards, and every other native delicacy” 
(Lady Broome, Letters to Guy , 1885, p. 169; Alexandra Hasluck, 
Remembered with Affection , 1963, p. 110). 

A fairly detailed account of the native prison system is given 
by W. Somerville in his Rottnest Island—Its History and Leqends 
(1948), but there is little that is relevant to the present subject. 
However, on p. 79 he quotes from the reminiscences of L. C. Tim- 
perley, son of W. H. Timperlev. who was superintendent of the 
island between 1883 and 1890. “No weapons which could be used 
for offensive purposes were allowed inside the gaol, with the 
exception of kylies (boomerangs). These and small spears with 
blunt ends were made in plenty by the natives . . . for corroborees 
. . . and sham fights.” Perhaps the glass spearheads were an 
illicit activity. 

—P. E. SERVENTY, Nedlands. 
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THE NATURAL HISTORY OF THE GHOST BAT # 

MACRODERMA GIGAS (MICROCHIROPTERA, 
MEGADERM ATI DAE), IN WESTERN AUSTRALIA 

By A. M. DOUGLAS, The Western Australian Museum, Perth. 

I. INTRODUCTION 

My interest in the Ghost Bat, Macroderma gigas (Dobson, 
1880), was first aroused in 1954, when on August 12 I visited 
caves in the Jurien Bay area with Dr. D. L. Serventy and other 
members of the Western Australian Fauna Protection Advisory 
Committee. Dr. Serventy recognised skulls of these bats, the 
first records since the early discoveries of live bats further north. 
Subsequently skeletal remains have been found by several in¬ 
vestigators in many coastal caves between the Arrowsmith and 
Margaret Rivers. I have been able to study much of this material 
as well as live specimens from the north of Western Australia. 

Macroderma gigas was first described from a specimen collect¬ 
ed at Mt. Margaret in south-western Queensland in 1880 but there 
is a much earlier Western Australian record. 

Surveyor Robert Austin (1855: 20) reported in his journal of 
an expedition from Northam to Shark Bay of an ascent of Mt. 
Kenneth flat. 28° 57’ S., long. 118° 20’ E.) on August 17, 1854: 
“There are some deep caves in the west side of this hill, and in 
one of them Mr. Whitfield called my attention to a soft black 
bituminous substance exuding from a cleft in the sandstone rock, 
and presenting a discoloured line on the lower portion of the 
back of the cave. While exploring these caves we disturbed and 
shot two white owls, and saw three large white bats fly out of a 
crevice in the overhanging rocks, but could not get a shot at 
them, which I regretted very much, as they were the size of a 
common pigeon, and brilliantly white.” There can be no doubt 
that these bats were Macroderma gigas, the first observation ever 
reported of the species. 

After Dobson described it as new to science, specimens of 
Macroderma were collected in various parts of Australia but so 
few in the aggregate that the species was believed to be very 
rare. However Finlayson (1958) in his brief review of the known 
occurrences expressed the opinion that these bats are really num¬ 
erous and widespread, and my observations, reported below, 
support this view. 

Macroderma is easily recognised, being white on the under¬ 
side and dove grey above, but there is some variation in colour 
and from the Kimberley Division 1 ha' r e described a melamc 
subspecies (Douglas, 1962). The head and bodv length of 8 male 
specimens (all sources, but mostly from the Pilbara) measured 
by me averaged 113 mm. (ranging from 109 to 127 mm.), that of 
15 female specimens averaged 115 mm. (ranging from 102 to 128 
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Fig. 1—The Ghost Bat, Macroderma gigas. Captured at the Klon* 
dyke Queen Mine, Marble Bar, May 25, 1959. 

—Photo Dennis O’Mara 


mm.). The mean weight of 11 females was 125 gm. (ranging from 
108 to 140 gm.), 5 males averaged 110 gm. (ranging from 100 to 123 
gm.). The fore-arm lengths, in millimetres, of series of males and 
females from the Pilbara and Kimberley (and Northern Terri¬ 
tory) are as follows: 

No. in 


Area 

Sex 

sample 

Mean 

Range 

Pilbara 

c* 

6 

106 

104-108 


$ 

32 

108 

96-111 

Kimberley 
and Northern 

5 

4 

102 

97-106 

Territory 

$ 

4 

105 

102-107 

RANGE AND ABUNDANCE 

OF MACRODERMA 

GIGAS 


(a) Living specimens 

The records are arranged in geographical sequence from 
south to north. 

(i) Yalgoo Goldfields District. 

Austin’s observation of live Macroderma at Mt. Kenneth in 
August 1854 remains the southern-most record of the range of the 
species since white settlement of the country. On my visit to the 
area in February 1961 I located the cave described by Austin but 
there was no indication of the presence of the bat. 

(ii) East Murchison and Western Desert. 

The most southerly records of live Macroderma at the present 
day are from the Vanaurum Mine, 110 miles east of Wiluna 
(where Dr. G. F. Mees and I had three clear sightings of a single 
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individual in February 1961) and in a cave in breakaways 65 miles 
south-west of the Warburton Ranges (where W. H. Butler collec¬ 
ted a single specimen in August 1961). 

(iii) Ashburton District. 

In 1932 Robinson (1957: 232) saw a swarm of Macroderma 
in a cave near Mt. Palgrave in the Barlee Range. The general 
area, on Ullawarra Station, above Wannery Creek, was re-visited 
by Mr. Robinson in company with Dr. D. L. Serventy in August 
1957. The exact cave could not be re-located but no bats were seen 
in any of those examined. I had a similar experience during my 
visit to Ullawarra Station in September 1959 with Mr. Robinson 
and Dr. J. A. Keast. There is a line of breakaways above the 
Wannery Creek valley, with red quartzite cliffs at the top, where 
numerous cavities and caves exist, but we saw no sign of the 
presence of Macroderma. 

In the winter of 1960 Mr. G. Low, of the Geological Survey 
of Western Australia, was engaged in field work in the Capricorn 
Range (on the Tropic of Capricorn east of Mt. Palgrave). He in¬ 
formed me he had seen Macroderma in a cave in the range. 



Fig. 2—Frontal view of Macroderma gigas. Captured at the 
Prophecy West Mine, Bamboo Creek. 

—Photo W. D. L. Ride 
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(iv) Hamersley Range. 

During the expedition of the Western Australian Museum in 
July 1958 I examined 30 likely caves in the cliffs and breakaways 
in the level-bedded quartzites of the Hamersley Range and located 
Macroderma in seven of them—on the northern section of Mill- 
stream Station and on Tambrey Station. Two specimens were 
collected. On a subsequent visit, in June 1959, in the same area 
Macroderma was found in three caves, out of one of which 6 or 
7 individuals were flushed. One specimen was caught. 

Most caves north of Tambrey Creek showed signs of the 
presence of Macroderma by the occurrence of scat piles. 

(v) Pilbara District. 

It is here where I have seen most of these bats and whence 
specimens first reached the Western Australian Museum. Much of 
the country is rugged with flat valleys and mesa-type topography. 
Natural caves and rock shelters abound and these are supplemen¬ 
ted as bat habitats by numerous abandoned mine workings. The 
Pilbara has been an important auriferous area since 1888, but in 
common with other goldfields in Western Australia it has shared 
in the general decline. Many of the mines and tunnels have been 
abandoned for so long that they are virtually inaccessible except 
under guidance. Pastoral activity preceded mining in the settle¬ 
ment of the Pilbara by more than 20 years, and over much of it 
a serious over-grazing problem exists. However the hilly country 
has been less detrimentally affeejted by sheep and here restricted 
patches of more or less unspoilt habitat survive. 

The first specimen of Macrodemia from the Pilbara district 
was reported by Waite (1900: 18S) and thereafter occasional 
specimens were received at the W.A. Museum. Between 1956 and 
1966 I made nine visits to the area and observed or collected the 
species in numerous mine workings and natural caves. From my 
observations and museum data the species has been recorded at 
the following places: Ophthalmia Range (in an old copper mine), 
Whim Creek (Whim Well Mine and in a long adit some miles 
north of it), Woodstock Station (recorded by the late Mr. Justice 
T. P. Draper and Dr. E. H. M. Ealey, and by myself in a cave in a 
granite outcrop known as Eagle 2), Marble Bar district (almost 
every mine examined has evidence of the occurrence of Macro¬ 
derma; particular mention may be made of the North Pole, 
Comet, Klondyke Queen, Coronation and The Trump Mines), 
Bamboo Creek area (Bamboo Queen, Cave, Kitchener, Prophecy 
West, Little Mickey and Mickey Extended Mines), Nullagine 
district (The Elsey, All Nations, Hopetoun. Little Wonder and 
Mountain Maid Mines), and Ripon Hills. 

At eight of the localities I have examined, 20 or more individ¬ 
ual bars were counted. The most numerous aggregation was at the 
Klondyke Queen Mine on May 28, 1959, where at three levels I 
counted a total of 287 individuals but I could not determine how 
many of these were repeat sightings. 1 netted 30 specimens, of 
which 21 were females and 9 males. The All Nations Mine at 
Nullagine is inhabited by at least 150 Macroderma . 

As may be expected the temoerature at the bat roosts remains 
very equable compared with that outside. At the Comet Mine, 
Garble Bar. on May 26, 1959 the temoerature inside was 70° F. and 
86° F. outside. In a mine adit at Eastern Creek on May 18, 1959 it 
was 68° at 2 p.m. and 80° outside; just before dawn, at 4.30 a.m., 
it was still 62° in the mine but the temperature had dropped to 
53° outside. 

(vi) Kimberley Division. 

The populations of Macroderma in the Kimberley Division 
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(and Northern Territory )—Macroderma gigas saturata Douglas, 
1962—differ markedly in colour from those further south in West¬ 
ern Australia whose distribution has been discussed in the pre¬ 
vious sections. The northern bats have been found at the follow¬ 
ing places: 

At an island near the Bathurst Islands, just north of King 
Sound, a single individual was seen in each of three caves (Doug¬ 
las, 1956). 

W. H. Butler discovered a large colony on nearby Koolan 
Island and collected a specimen from Pigeon’s Cave in Tunnel 
Creek on Fairfield Station in June-July 1965. 

A specimen from Napier Range was received at the W.A. 
Museum in 1960. 

I collected numerous Macroderma scats and nortions of 
skeletons from Blakeley’s Mine, 30 miles east of Hall’s Creek in 
1966. 

There is a specimen from Mt. Anderson Station in the W.A. 
Museum collection received in 1931. 

Finally, at the extreme north, a large population exists at the 
Kalumburu Mission on Napier Broome Bay, which I visited in 
June and July, 1960. In one cave alone I netted 180 Macroderma. 

(b) Cave Remains 

The records are dealt with in geographical sequence, from 
north to south. 

(i) Between the Arrowsmith River and Jurien Bay. 

At the Arrowsmith Cave near Arromel Lake P. Bridge found 
skeletal material, including skulls, in 1963. 

At the Weelawadgi Cave near Eneabba G. Hitchin found 
similar material on February 28, 1965. 

(ii) Coorow. 

In a cave on Mr. Spillwindier’s farm, west of Coorow, on 
April 8, 1961, Dr. S. J. J. F. Davies found skulls and bones. As in 
all the cave occurrences listed in this section, except where other¬ 
wise mentioned, the material was found lying on the surface in 
the floor of the cave. 

(iii) Watheroo. 

At Bishop’s Cave near Watheroo J. Lowry collected skulls 
and bones on March 27, 1963. 

(iv) Jurien Bay Caves. 

The State Fauna Advisory Committee, on its tour in August 
1954, was guided through several caves in this neighbourhood by 
Mr. F. Grigson, of Cockleshell Gully Farm. D. L. Serventy found 
several skulls of Macroderma in two caves near what is known 
locally as the Drover’s Cave. Serventy visited the caves again a 
month later, and made further collections. The Maci'oderma 
skulls were collected from the surface near the cave walls. In two 
of the caves were accumulations of bat guano which were being 
mined at the time. Rodent and marsupial material were 
associated with the Macroderma . No live bats of any species were 
seen at the time. Mr. Grigson, who is a keen field naturalist, had 
never seen a bat answering to the description of Macroderma 
during his long residence in the district. 

On a second visit to the area in May 1958 I made a detailed 
examination of one of the caves previously visited by Serventy— 
the Smith’s Cave, whose guano was being worked as a commer¬ 
cial source of fertiliser. A deposit above the present floor of the 
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cave had all the superficial appearance of old Macroderma scat 
piles in the Pilbara cave roosts. On treatment the result was 
found to be identical with the end result of fresh Macroderrnci 
scat piles except for the occasional presence of a large bone, or 
teeth; with limestone debris. These samples differed from the 
material in the guano accumulation in the main body of the 
cave in that the bone was chewed into small fragments and no 
particles of wood or charcoal were found. In other words only 
the deposit above the level of the main guano heaps appeared to 
be the result of Macroderma occupancy. I visited the cave again 
in April 1959 and found another similar high level deposit, from 
which I collected a single tooth of an immature Macroderma 
among the finely masticated bones of a treated sample. 

Lundelius (1960) reports a stratigraphic investigation of sev¬ 
eral of these caves. At Drover’s Cave he found Macroderma re¬ 
mains in a trench down to 5 ft. in depth. At Wedge’s Cav e 
Macroderma occurred down to 6 ft. in depth. P. J. Bridge also 
later collected Macroderma bones in Wedge’s Cave. 

At the Namban River Macroderma remains were collected 
by Bridge in The Pretty Cave in 1963. 

(v) Dandaragan District. 

P. Bridge has collected skeletal material in a cave in this 
district. 

(vi) Gingin District. 

In 1958 E. Glasson investigated a cave 26 miles north-west of 
Gingin and presented the W.A. Museum with two scapulas of 
Macroderma which he found there. 

(vii) Yanchep. 

Lundelius (1957: 180) recorded remains in superficial deposits 
at Yanchep which, at the time he wrote, was considered to be the 
furthest south occurrence of the species. 

(viii) Margaret River District. 

Cook (1960) recorded a skull he found in March 1959, in the 
Nannup Cave, near Boranup Mill, south of Margaret River on 
the Caves Road. This at present is the furthest south record of 
the species. The skull was collected 20 in. below a sheet of drip¬ 
stone associated with extinct and recent species of marsupials and 
unidentified rodent material. 

The distribution pattern, as revealed by the above data, is 
given in Fig. 3. A distribution map for Australia as a whole is 
given by Hamilton-Smith (1966, fig. 2B). 

I find it difficult to offer an adequate explanation for the 
absence of Macroderma in the more southerly localities at the 
present day, and the reason for the contraction of its range to 
the Western Desert, the North-West and Far North. Wood Jones 
(1925: 444) in discussing the sub-fossil remains at the Carrieton 
Caves, east of Port Augusta in South Australia, considered the 
species had disappeared from this general area owing to the 
climate having become drier. In view of the desert occurrences 
of the species, made known subsequently, this explanation fails, 
as pointed out by Butler (1961), who believes in quite a contrary 
explanation, namely that Macroderma is really a desert animal 
and “its former presence in southern localities may be evidence 
of a more arid climatic interval at that time,” A similar inter¬ 
pretation of the evidence is given by Ride and Serventy (1965: 
70). Hamilton-Smith (1966: 98) is disinclined to accept either of 
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Fig. 3—Distribution of Mawoderma gigas in Western Australia. 
Solid black dots represent records based on collected specimens; 
open circles, sight observations; black triangles, skeletal remains 

from caves. 


these explanations and, like myself, is at a loss in proposing 
another. 

However he draws attention to the possibility of temperature 
being a significant factor but does not elaborate on how it might 
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operate. He also refers to the possibility of a decrease in the 
food supply being a factor in the problem. There might be some 
merit in this latter suggestion and it warrants following up, 
particularly to assess the amount of food readily accessible to 
this bat under current climatic conditions rather than the amount 
of food that is actually there. Under present conditions in South- 
Western Australia, for instance, Macroderma might find hunting 
very poorly rewarding in the heavily timbered sclcrophyll forests 
and woodland with their abundant shelter for small creatures. 
Prey, even if somewhat less abundant, would be much easier 
found and caught in the more open arid country and in the 
savannah woodlands of the Far North. Naturalists are familiar 
with the fact that even diurnal birds of prey appear to be more 
numerous, individually and in number of species, in the drier 
parts of the State than in the humid South-West corner—a fact 
first pointed out to me by the late Major H. M. Whittell. Thus 
an explanation for range fluctuations in Macroderma more in 
keeping with Butler’s theory might prove the eventual answer. 

3. FOOD OF MACRODERMA GIGAS 

(a) Hunting Methods and Feeding 

Macroderma emerges from its cave shelters after sunset and 
returns before dawn. In the Pilbara district and at Kulumburu I 
have watched outside Macroderma caves and rigged drop-nets 
outside the entrances to check their movements. The first bats 
left about an hour after sunset but others might not venture out 
until an hour before midnight. Sometimes individuals might re¬ 
main in caves all night. The return times also varied greatly. 
Some individuals returned before 10 p.m., others just before dawn. 
They might leave singly, in two’s, three’s or in groups of up to a 
dozen or so individuals. 

Excepting for the record near King Sound (Douglas, 1956) 
and some information gained at Kulumburu, all my observations 
of Macroderma capturing prey have been on captive individuals 
confined in a room or cage, where their movements would neces¬ 
sarily be restricted. 

Unlike the great majoritv of Microchiroptera, which are not 
endowed with good vision, Macroderma can see quite clearly. 
When disturbed in lighted caves they quickly take up a point of 
vantage and keep an intruder under scrutiny. When driven out 
into the open they hold their heads high, as if scanning the coun¬ 
try-side for alternative shelter. At Marble Bar in 1957 I let two 
captive Maci'odenna loose in a room and they would swoop down 
on food placed on the floor—but only when no-one was m the 
room. Whenever I entered they would follow my every movement 
and their beady black eyes gave an impression of extreme alert 
ness. 

The bat preferred to drop on mammals (mice were given 
them in captivity) from above, enveloping them with its wings 
and uropygium, and biting at the head and neck until all move¬ 
ment ceased in the victim. Dead birds were grasped across the 
chest, reptiles and frogs mostly across the head. The tails of 
reptiles were disregarded if they broke off. After the victim was 
motionless Macroderma grasped it by the back of the neck, 
shuffled backwards until it reached the edge of the cage, when it 
climbed to a high point and began to eat. 

A captive female held in a tea-chest cage (3 ft. x 2i ft. x 
2i ft.) was given a live mouse, which it attacked and killed within 
two minutes. The bat climbed up the hessian lining towards the 
top of the cage, where the lid had been removed. On finding itself 
free it immediately took flight and spiralled upwards in the room 
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to a ventilator. Here it consumed its meal, devouring it within 
half-an-hour. The bat was at liberty in this room for five days, 
descending from its ventilator roost to take from the floor any 
food that was offered to it—large insects, birds, mice and fresh 
meat. But it would not fly down until all persons had left the 
room. 

At the islet near the Bathurst Islands I observed a Macro¬ 
derma swoop down on a bat, Taphozous cjeorgianus 3 which I had 
just shot within its cave. 

Prey seems to be eaten at the point of capture, or taken to a 
favourite spot. My only field evidence on this point is from obser¬ 
vations made by Fr. S. Sanz at Kalumburu. Insects, frogs, 
geckoes and other lizards were captured from the walls of the 
mission building and carried either to the church porch or to a 
protected alcove to be eaten. Remnants of the prey (tails, gut of 
frogs, wings of beetles and moths) would be dropped to the 
ground. Unfortunately at the time of my stay (June-July) Macro¬ 
derma had ceased their nightly visits as it was the dry season 
and few frogs, lizards and insects frequented the mission precincts. 

When Macroderma is feeding young the food is apparently 
taken direct to the roosting caves. 

Captive bats will always accept food and the amount eaten 
seems surprisingly large. When insufficient amounts of food are 
offered a rowdy squabbling takes place until the disposal of 
available food is settled between them. Two captive bats ate two 
white mice in 24 hours. A hungry bat completely consumed a 
mouse in 45 minutes. A male (wt., 115 gm.) and a female (wt., 
108 gm.) ate 6 live 3-grown white mice (weighing c. 110 gm.) 
over a period of 21 days. At Tambrey Station a live small bat 
(Taplwzous) was offered to a captive Macroderma in the even¬ 
ing; it was completely eaten in 36 minutes. Two hours later the 
bat ate 25 gm. of the heart muscle of a duck in 15 minutes, and 
during the night killed and ate another live Taphozous. 

Captive bats accepted a great variety of food, little discrim¬ 
ination being shown between the kinds of prey offered to them. 
However some preferences became apparent. Living food was pre¬ 
ferred to dead; mice and small bats were freely eaten, so were 
small dead birds, legless lizards (Pygopodidae), geckoes and small 
snakes (Denisonhi and Rhynchoelaps). But small Agamid lizards 
and skinks were eaten only when nothing else was available. 
Sufficient insects were not used in the feeding experiments to 
gauge preferences, but moths, crickets, grasshoppers, beetles and 
all large insects were readily accepted. When raw meat was given, 
especially liver, the bats soon became distressed because of the 
semi-fluid nature of the faeces which fouled the pelage, body an,d 
head. However when subsequently fed on insects, whole birds and 
whole mice such bats recovered rapidly and their faecal pellets 
fell free from the body. Vegetable matter was also taken. Fruit 
was always available in the cage and it was noticed on many 
occasions that it had been eaten in small quantities. Pawpaws and 
bananas were eaten but only sparingly. However when animal 
food was available the bats ignored the fruit. 

In eating mammals the bats ingested the whole carcase in¬ 
cluding the fur. With birds feathers were discarded where pos¬ 
sible and tail and wing quills, and the legs, were dropped before 
ingestion. 

Macroderma is a messy eater and portions of a meal might 
be dropped on the ground—this might include tails of mammals 
and lizards and even larger parts of the prey. These are never 
or seldom recovered and it appears that under natural conditions 
the bat does not feed upon the ground. Mastication is excellent, 
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bones being chewed so finely that very little of an identifiable 
nature was voided in the faeces. Occasionally molar teeth of 
rodents and marsupials remained intact in the scats, but teeth 
were mostly found broken. 

Large masses of fur and small feathers are a feature of the 
stomach contents of the Macroderma I have dissected. This in¬ 
digestible matter is always voided in the faeces and never 
ejected as a bolus in the manner of such birds as owls and crows. 
I have never found evidence of a bolus either in their caves or 
below their roosts. The scats invariably contain indigestible matter 
such as hair, feathers, comminuted bone and insect chitin. De- 
faecation of such material may be prolonged. On one occasion I 
fed captive bats for five days on birds and the stomach material 
still contained some mammal hair from a previous meal. Hairs 
from white mice fed to two bats were being evacuated in the 
scats six days after the last mouse had been devoured. 

(b) Foot! Remains in Situ. 

As stated previously Macroderma normally eats its prey at 
or near the point of capture. However when feeding young the 
food is taken direct to the roosting caves. Here leathers and 
other material may be dropped and become intermingled with 
the scat piles. During investigations in Macroderma haunts in 
caves and mine workings in the Pilbara district identifiable parts 
of various organisms were found among the dropped food re¬ 
mains. Birds and small mammals were plentiful and I have 
insufficient data to be sure which group predominated. Reptile 
remains were not so frequent. 

Mammals: The introduced house mouse, Mus musculus, was 
the commonest species represented. It was followed in order of 
abundance by native rodents, Leggadina cf. hermannsburgensis. 
There were occasionally small dasyurids such as Sminthopsis , 
and one specimen each of Antechinus rosamondae, A. macdonnel- 
lensls and Sminthopsis longicaudata. Compared with these mam 
mals small bats were definitely not numerous, but I identified 
remains of three species: Eptesicus piimilus, Taphozous georgia- 
nus and Miniopterus schreibersi. 

Birds: Some 20 species of birds were identified from feathers 
and occasionally heads. The most frequently occurring species 
was the Budgerygah (Melopsittacus undidatus), followed by the 
Owlet-Nightjar ( Aegotheles cristatus) and the Grey-headed Honey 
eater (Meliphaga keartlandi) . Diamond Dove (Geopelia cuneata) 
and Painted Finch (Zonaeginthus pictus) were fairly commo'i. 
Strangely the Zebra Finch (Taeniopygia castanotis did not fig¬ 
ure plentifully in the remains. The Owlet-Nightjar, Honeyeatcr 
and the Painted Finch are characteristic species of the rocky 
habitats which are associated with the occurrence of Macroderma. 

The following is a list of the species identified: Little Quail 
(Turnix velox), Diamond Dove (Geopelia cuneata), Red-plumed 
Pigeon (Lophophaps ferrugined —the largest bird in the series 
examined), Budgerygah (Melopsittacus undulatus), Owlet-Night¬ 
jar (Aegotheles cristatus), Kingfisher (Halcyon sp J, White-backed 
Swallow (Glieramoeca leucosternum) , Australian Pipit (Anthus 
novae-seelandiae) , White-winged Triller (Lalage sueurii) y Cinna¬ 
mon Quail-Thrush (Cinclosoma cinnamomeum) , Rufous Songlark 
(Cinclorhamphus mathewsi —doubtful indentification), Striated 
Grass-Wren (Amytornis striatus), Hooded Robin (Petroica cucul- 
lata), Grey Fantail (Rhipidura fuliginosa) s Black-tailed Tree- 
creeper (Climacteris melanura). Singing Honeveater (Meliphaga 
virescens), Grey-headed Honeyeater (M. keartlandi), White-plumed 
Honeyeater (M. penicillata), Painter! Finch (Zonaeginthus pictus), 
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Zebra Finch (Taeniopygia castanotis ), and Black-faced Wood- 
Swallow iArtamus cinereus). 

Reptiles: The commonest lizard found was Physignathus long- 
irostris, and I also recorded various other agamids and Gehyra 
australis, Delma and Lialis burtonii. 

[Amphibia: No remains of frogs were noted in the Pilbara 
scat piles, but I may mention here that at Kulumburu Fr. Sanz 
observed Macroderma feeding on Hyla nasuta .] 

Insects: Coleoptera, Orthoptera, and Lepidoptera. 

In the stomachs are also found numerous seeds, which I pre¬ 
sume are from the bodies of seed-eating birds. 

4. BEHAVIOUR AND GENERAL HABITS 

Macroderma appears to be exclusively a cave haunting bat. It 
occurs alike in deep natural caves and in shallow caverns in 
breakaway country, deep rock fissures, and in mine shafts and 
tunnels. It may also frequent buildings as feeding stations but 
not as roosts. Thus at Kulumburu the missionaries wgje kept 
awake by Macroderma noisily eating prey in the church entrance 
and in the corridors, where the bats dropped food remnants on the 
floor. This was such a problem that on the eve of a visit by a 
church dignitary the corridors were drop-netted by Fr. Sanz and 
a large number of bats were trapped. 

The extent of daily and seasonal movement is unknown. In 
the Kimberley Division a distinct seasonal shift in feeding location 
has been observed. Thus the church-frequenting episodes just 
described come under notice only during the summer (the “Wet” 
in local parlance) and the bats were never seen feeding at build¬ 
ings during the winter (the “Dry”). 

In their natural haunts the bats are generally silent and so 
unobtrusive that residents are usually unaware of their presence. 
Miners and other residents in the Pilbara, where bats are abund¬ 
ant, often mention the occurence of the small Eptesicus and Taph- 
ozous but usually disclaim knowledge of Macroderma. Only once, 
at Kalumbura, have I heard any sound from Macroderma under 
field conditions. This was when I trapped over 70 bats in a small 
cave by means of a nylon net set across their escape tunnel. The 
sounds emitted resemble that made by two pennies being rubbed 
together. In captivity the bats often make a noise similar to the 
“chi-r-r-p” of a cricket and this may continue at intervals through 
the night. This particular sound is most used when the animals 
are hungry. When they are fighting over food, or through general 
irritability, their voices may be raised in high-pitched squeals, sim¬ 
ilar to those of squabbling flying foxes (Pteropus). At intervals 
during the night, and occasionally in the day-time, they make 
the coin-rubbing sound already alluded to. This may be a call of 
reassurance to each other’s proximity. Young Macroderma when 
separated from their parents emit continued squeaks. 

Macroderma flies a smooth straight course, with the head held 
high, appearing to scan the surroundings as to where to go. The 
flight is very similar to that of the Silver Gull (Larus novae- 
hollandiae). Further references to flight characteristics have been 
made in the section on feeding and hunting habits. 

The animals are very nervous and alert when an intruder 
enters their cave roost. At the slightest disturbance they will take 
flight and vacate the cave. This is done so inconspicuously that 
the intruder is often unaware of the bats and his first intimation 
that Macroderma is present is often a warning from someone out¬ 
side the cave, or mine shaft, that the bats are emerging. 
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Apparently Macroderma does not employ its echo-location 
mechanism continuously. Intruders at mine entrances have often 
been hit by emerging bats but after the initial collision the bats 
realise that obstructions are present and the echo-location appar¬ 
atus is called into play. At any rate there are no further mishaps. 

Macroderma has a characteristic musty odour which to me is 
specific and distinguishable from that of all other bats. 

I have found that in contrast to the small bats Macrodemna is 
consistently free of obvious parasites, both external and internal. 

In the Pilbara there is associated with most long established 
oat colonies a cockroach, Paratemnovteryx atra (Princis, 1963), 
which is abundant on faecal piles deep in mines. 

5. REPRODUCTION 

The female Macroderma has both pectoral and inguinal mam¬ 
mae, and these become turgid in pregnant females. In the case of 
young virgin Macroderma the mammae are hard to detect, but 
with adults which have given birth to young both inguinal and 
pectoral mammae are easily seen. The 'clitoris is enlarged in the 
adult. 

Among the piles of faeces and dropped food remnants below 
roosts young dead bats are often found and it appears that fe¬ 
males congregate in groups when carrying or feeding young. I 
do not know whether there are males in these groups as well. 
Young bats are left at the roost while the female parent hunts 
and some may fall during her absence or in the excitement at¬ 
tendant on her return. 

Sometimes a male or a female is found solitary; on one 
occasion (in the Cave Mine at Bamboo Creek in October 1957) 
a small group, entirely of females, was found. All other groups 
have been of mixed sexes or of undetermined sex. In -groups with 
both sexes females usually outnumber males by about five to 
one. 

No observations of mating have been made. 

Dates of Embryos and Young in the Pilbara District 

An embryo of c. 10 mm. crown-rump length (i.e. around the 
curve of the body) w'as dissected from a female Macroderma 
collected at Tambrey Station on August 1, 1958. Three embryos 
(of crown-rump dimensions of 52 mm., 65 mm., and 70 mm.), all 
males, were taken from bats collected at the Klondyke Queen Mine, 
Marble Bar on October 15, 1957. These measurements were taken 
from spirit specimens. 

On November 16, 1960 I found a newdy-born dead Macroderma 
in an adit near the Comet Mine, Marble Bar; it still had part of 
its birth membranes attached. 

On November 20, 1956 I came across a large number of fe¬ 
males with young attached in the All Nations Mine, Nullagine. 
In one stope* there was a cluster of about 40 parent bats and in 
an open cut north of the main shaft there were about 20 clustered 
on a wall. I shot 13 of these adult bats; they were all females 
with young. No crown-rump measurements of the young were 
made but their lengths (chord) ranged from c. 60 to 80 mm. I 
assume they w'ere still being fed by the mothers and had not 
yet attempted solid diet. 

From the above data it would appear that in the Pilbara the 
young are born towards the end of October or early in Novem¬ 
ber. 
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Dfftes of Embryos and Young in the Kimberley Division and 
Northern Territory 

On June 23, 1960 at Kalumburu I dissected from a female an 
embryo which measured 45 mm. in crown-rump length. 

On September 19, 1961 at Pine Creek. Northern Territory, I 
collected a hairless young Macroderma which had been left alone 
by its mother; it was a male and had a crown-rump measurement 
of 96 mm., and a length (chord) of 80 mm. 

From these admittedly slender data there is an indication that 
the breeding season in the Far North (of the subspecies saturata) 
is decidedly earlier than in the Pilbara. 
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SUMMARY 

Records of past and present distribution of the Ghost Bat. Macrodernui 
gigas (Dobson) in Western Australia show that the range is shrinking and 
the animal is now restricted to the arid country in the Western Desert, and 
also to the North-West and the Kimberley Division. In Sub-Recent times it 
occurred much further south, and as far as the Margaret River. The bat is a 
cave-inhabiting species and it has taken also to live in abandoned mine shafts 
in the Pilbara district. It feeds on small mammals (mainly rodents and small 
marsupials, and to a lesser degree on the smaller bats), small birds (mainly Bud- 
gerygahs and Owlet-Nightjars), reptiles and insects. Small embryos arc found 
in females in the Pilbara district in early August and the young are bom to> 
wards the end of October or early in November. In the Kimberley Division the 
breeding season is earlier. 


FROM FIELD AND STUDY 

Green Pygmy-Goose near Perth. —On March 4, 1967, accom¬ 
panied by Arthur Tydeman, I visited Jandalup Lake, which lies 
about 3 miles inland and 5 miles north of North Beach. At appro¬ 
ximately 9 a.m. I saw two very small, pretty ducks with white 
face patches below the eyes and heavily barred breasts and flanks; 
the necks and upper-parts looked a dark brown from where we 
were stationed not more than a hundred yards away. 

I immediately identified these as Green Pygmy-Geese, Netta. 
pus pulchellus, as I had been familiar with this species only a 
week previously, and in the company of Don Tulloch, at Knuckeys 
Lagoon near Darwin. My companion confirmed the identification 
and pulchellus was added to our list without further thought. It 
was not until I was told of this bird’s rare occurrence in South- 
Western Australia that I realised I had seen anything unusual. 
The birds did not appear to be present o f n the following day. 

—B. D. BOND, Malacca, Malaysia. 

[Mr. Bond discussed this observation with me. The only speci¬ 
men of this species collected in the South-West was taken 
by T. L. Riggert at Moora on January 8, 1966. Other observations 
are summarised in the Birds of Western Australia, Serventy and 
Whittell, 4th. edn., 1967: 147.—D.L.S.] 

Another Record of the Spnr-Winged Plover. —The Spur-winged 
Plover, Lobibyx novae-hollandiae, has been recorded in the South- 
West of this State only rarely and I submit this record of a soli¬ 
tary bird which I believe to be of this species. 

It was on the edge of the sand flat near shallow water just 
inside the entrance to Wilson Inlet, approximately four miles 
from Denmark, during the last week of December 1965. Other 
birds in the vicinity included Silver Gulls, Crested Terns, sandpip¬ 
ers and a pair of Sooty Oystercatchers. 

I was not sure of the identity of the species at the time, 
whether it was the Spur-winged or the very similar Masked Plo¬ 
ver (L. miles). However, after referring to the drawings of both 
species, done by Mr. Peter Slater, I feel certain that the bird I 
saw was the Spur-winged Plover. 

(Mrs.) N. GRAY, Claremont. 

Black Falcon in Metropolitan Area. —At my home in Wembley 
I looked up into the eastern sky at 7.20 p.m. on January 3, 1967, 
and saw what at first glance appeared to be a crow. The bird was 
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drifting slowly westwards at a height of about 300 feet and only 
occasionally beating its long narrow wings. Eecause of its dark 
coloration and buoyant flight, I believed it might be a Black Kite, 
but as it flew overhead it was clear that its tail was unforked. 
Suddenly the hawk wheeled round and, catching the south-west¬ 
erly breeze, flew swiftly towards the north-east. With its wings 
beating rapidly, its prolile was not unlike a Peregrine Falcon’s. 

If, as I believe, the bird was a Black Falcon (Falco subniger), 
it would be the first record of this rare hawk for the Swan River 
district. 

—G. M. STORR, Western Australian Museum. 


Congenital Malformation of tf.:e Jaw in a Tiger Snake.— 

Born in captivity, one of a litter of fifteen Tiger Snakes (Notecliis 
scutatus) died at 85 days old. This animal had obvious signs at 
birth of malformation of the upper jaw involving absence of half 
of the first labial (proximal to nasal scale) oft the loft side, and 
all of the first labial and portion of the nasal scale on the right 
side, along with underlying tissue on both sides of the snout. This 
gave the lip closing surface a serrated appearance. Additionally, 
the upper surface of the rostral splayed and separated the inter¬ 
nasals. The bifurcate portion of the tongue was imperfect and the 
nasal orifices missing. 

This animal, in all other respects normal, had never shown 
any inclination to feed itself and had never been observed to ex¬ 
trude the tongue. 

It is probable that if this specimen had been caught in the 
bush, the disfigurement would have been attributed to injuries in¬ 
flicted by a rodent predator. 

—A. SOFTLY, Department of Microbiology, Royal Perth Hospital. 


OBITUARY 

W. B. ALEXANDER, M.A. 

Wilfrid Backhouse Alexander, an Honorary Life Member of 
this Club, and former Keeper of Biology in the Western Australian 
Museum, died in retirement at Parkstone in Dorset, England on 
December 18, 1965. He had a varied scientific career and was in 
Australia, and later vn England, a scientific catalyst, as it were, 
inspiring fruitful developments in many natural history studies. 
In this State he will always be remembered for his ornithological 
work which set in train the modern school of bird observers. His 
family’s association with Australia, however, began early in the 
last century. His great grandfather on his mother’s side was the 
well-known Quaker missionary, James Backhouse, whose book, 
A Narrative of a Visit to the Australian Colonies (London, 1843), 
is crammed with valuable observations on natural history. Back¬ 
house was in Albany and Perth from December 1837 to February 
1838 and two chapters in the book deal with this visit. 

W.B.A. or W.B., as ho was universally known in England in 
his later years, was born on February 4, 1885 at Croydon, Surrey 
and he and two of his three brothers were initiated into nature 
study by their two maternal uncles who were keen amateur 
naturalists—James Crosfield was primarily interested in birds 
and Albert Crosfield was an expert botanist. From his earliest 
boyhood one of his keenest pleasures was to join their Saturday 
excursions in the Surrey lanes and woods. Both of his uncles were 
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W. B. Alexander, 1920 

careful and accurate in their field observations and recordings 
so W.B.A. and his brothers were early taught to be severely 
self-critical and to keep accurate and precise records. W.B.A. 
began making lists for the year and for separate counties when 
he was still a schoolboy and botany was his chief hobby from 1906 
until he later went to Perth. He was educated at Bootham School, 
York, and Tonbridge School and owing to poor health did not go 
up to Cambridge until he was 21. He won the Vintner Exhibition 
at Kings College and took his degree in 1909, having passed the 
Natural Sciences Tripos in the first class. 

Though Professor Alfred Newton was still at Cambridge 
during his earlier undergraduate years, Alexander never person¬ 
ally met that distinguished ornithologist. About the only chance 
of seeing Newton then was at those famous Sunday evening 
gatherings in his rooms at Magdalene College, so graphically 
described by A. F. R. Wollaston in his Life of Alfred Newton 
(London, 1921). I believe the veteran British ornithologist, David 
Bannerman, is the last survivor of those memorable evenings. 
As a matter of fact Alexander in his Cambridge days was not 
primarily concerned with ornithology. Botany was his hobby and 
he had other academic interests. lie attended W. H. Gaskell’s 
lectures on the origin of vertebrates and at times there was only 
one other student. Gaskell took an interest in him and would 
invite him to tea. Gaskell’s unorthodox theory, as expounded in 
his book, Origin of the Vertebrates (London, 1908) had something 
of a vogue at the time and even temporarily mesmerised some 
senior members of the University Zoology Department. Alexander 
was greatly interested in genetics and attended the courses de¬ 
livered by William Bateson. Bateson was easily confused in 
lecturing and would gaze despairingly at the blackboard and ask: 

Can anyone tell me where I am wrong?*’ W.B.A. once helped 
him out and the grateful Bateson had him to tea. Whi*e at 
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Cambridge W.B.A. did some research in genetical problems and 
published a paper, “Further experiments in the cross-breeding of 
two races of the moth Acidalia virgularia” in the Proceedings of 
the Royal Society , B, vol. 85, 1912, pp. 45-52. 

After graduation he was appointed Assistant Superintendent 
of the Cambridge Museum of Zoology (1910-11) under Leonard 
Doncaster, who reported of him when he left: “I take this oppor¬ 
tunity of expressing my very high appreciation of Mr. Alexander’s 
services to the Museum; he has catalogued the greater part of 
the Invertebrates in the Museum stores, has made valuable pre¬ 
parations and given to the Museum a number of specimens. His 
loss will be severely felt.” He also acted at this time as an as¬ 
sistant Demonstrator in Zoology and Comparative Anatomy. The 
post was resigned to take up an appointment as Assistant Natur¬ 
alist to the Board of Agriculture and Fisheries, working on the 
movements of fish and drift bottle investigations in the pro¬ 
gramme for the international investigation of the North Sea. He 
resigned* this position when in August 1911 he was appointed 
Assistant in the Western Australian Museum, and before he sailed 
lived for a while with his friend A. W. Hill (of Kings) who had 
become Assistant Director of Kew Gardens (later Sir Arthur Hill, 
Director of Kew in 1922). 


He left England for Western Australia on January 31, 1912 
and had as cabin companion on the ship Mr Justice Burnside of 
the Supreme Court bench in Perth. This friendship endured and 
he stayed with the judge at his house in Cottesloe till he settled 
down. He was also introduced to Mr Justice McMillan (later Chief 
Justice Sir Robert McMillan) and Dr. W. E. Blackall, the botanist. 
He was a frequent guest on the judges’ yachts and made interes¬ 
ting natural history observations from them, including those on 
the memorable irruption of the White-winged Black Tern in 1917. 
Many fish collections made on these cruises are in the W.A. 
Museum. 


His interest in marine biology stimulated him to capitalise 
on a tragic event which occurred soon after his arrival in I erth. 
The coastal steamship Koombana (Captain T. M. Allen) was lost 
at sea between Broome and Port Hedland in a willy-willy on 
March 21, and the Federal Fisheries Investigation Ship Endeavour 
(Captain G. W. C. Pirn) was despatched to Western Australia to 
help in the rescue operations. In 1943 I obtained the following 
particulars of Alexander's role when the C.S.I.R.O. fisheries in¬ 
vestigations began in this State and I was gathering data on the 
work of the Endeavour. His remarks may be quoted in full, not 
only because they remain almost the only record of this brief 
survey but because they illustrate the frustrations (even not yet a 
thing of the past) which often beset the scientific investigator at 


the hands of lay “experts.” 

I fear you are wrong in supposing that I kept records of all my doings in 
Western Australia and in particular of my trip on the ill-fated hndeayou 
I had only been in Perth about two months and naturally had only acquired a 
very slight knowledge of the fauna of W.A. at that time and don t , 
had begun to keep any sort of journal. However 1 can answer some of y 
questions from memory. ; , f 

The Endeavour was sent over to W.A. to help in.the search for sur¬ 
vivors of one of the coastal steamers which had disappeared m a y 
willy. Before she arrived at Fremantle wreckage^ of ,.^ c • stc t ?^er h ^d been 
found so she was not needed for that purpose. f Reading in the West Autf 
ralian” that she would do some experimental trawliM - * Cmvcrn- 

to the cast I persuaded Mr Woodward to ask the Comrnon'wealth Govern 
ment to allow me to accompany her to collect specimens for t e 


• She herself was lost at sea later, in December, 1914, on a voyage from 
Macquarie I land to Melbourne. 
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This was granted on condition that I did not take any “fish” as these were to 
be retained for the Commonwealth Collection. 

Danncvig had not accompanied the boat to W.A. in view of the nature 
of her mission and the Captain (I think his name was Pirn) was in charge. 
He ruled that fish included crayfish and cuttlefish, but after an argument 
he allowed me to keep starfish! When the trawl was emptied on deck the edible 
fish were picked out and, occasionally, if the Captain saw one that struck 
him as curious, he put it in a bottle. Then everything else was shovelled 
overboard and I rescued what I could during this process. The cruise lasted 
a fortnight (I think) and the ship worked for 8 hours a day going inshore 
and anchoring for the other 16. in the first week we worked up to Gcraldton, 
where we spent the week-end, and in the second week we worked out near 
the Houtman’s Abrolhos and, I think, spent our second week-end anchored 
there. 

Nearly all the time was spent in sounding, and the bottom was almost 
everywhere rocky. I cannot be sure how many hauls were made but certainly 
not more than half-a-dozen. Nearly every time the trawl ultimately got caught 
and came up more or less torn and I think that it was finally completely 
wrecked in deep water on the edge of the continental shelf S. W. of the 
Abrolhos. 

The chief feature of all the catches, which as far as I can remember 
were fairly similar, was the enormous mass of sponges that came up. The 
Museum Records will show you that Echinodcrms were well represented—a 
large proportion proving to be of new species. The book containing the list of 
accessions to the Museum will 1 think indicate what else I collected and 
your knowledge will probably enable you to judge what types of fish were 
likely to be associated with them. 1 must remind you again that I had no 
knowledge of Australian fish at that time, and was not allowed to keep 
any of those that were caught, even though a considerable proportion were 
not regarded as edible and were thrown overboard. My memory suggests 
that a large proportion were Leathcrjackcts and that those that were kept 
were chiefly Flatheads. but 1 cannot be sure of this. I know that a considerable 
proportion were more or less spiny, and that we caught a good many Numb¬ 
fish, because they increased the difficulty of searching for specimens of those 
groups which I was allowed to collect. 


The edible fish that had been caught were landed and sold at Gcraldton. 
On further consideration I think wc probably went from there straight to the 
Abrolhos and spent a night there (not a weekend) and that it was probably 
next day that the trawl was spoilt and that we then returned to Fremantle. 

Alexander’s major expedition in Western Australia was in 
company with Professor W. J. Dakin (first professor of biology 
at the University) on the first Percy Sladen Trust Expedition 
to the Abrolhos Islands in November 1913. The scientific results 
appeared in the journal of the Linnean Society of London and 
Alexander’s contribution to these was on the vertebrates of the 
islands. This included a valuable account of the birds, in which 
he described a new sub-species. 

His youthful interest in birds was revived about this time 
and henceforth was never lost, He later (in 1961) told Dr. W. R. P. 
Bourne that this interest was first fully roused when he met 
local ornithologists in Melbourne whilst working there during 
World War I and when the publishers Angus & Robertson asked 
him to write up the birds for the 2-volume Australian Encyclo¬ 
paedia, edited by Jose and Carter, but which was not published 
until 1925 and 1926. 


i However his interest in botany continued and he encouraged 
local effort. 

* 7 Mr L E ,v E Pelloe in her book, Wildflowers of Western Aus¬ 
tralia (Melbourne, 1921), pays him a special tribute in her pre- 

lu Ce b very deGply indeb *ed to Mr W. B. Alexander, late of 

the Perth Museum, for his constant assistance in connection with 
^^• St V* C *Y of thG wHdflowers of Western Australia, and it is 
difficult to express my great appreciation of his courtesy and 
first "rived at the Museum he donated to it 
about 450 botanical specimens from Britain and a further 185 


142 



from the Mediterranean region; these are still generally in good 
condition though some were damaged by insects. Between 1912 
and 1920 he donated to the museum about 170 specimens he col¬ 
lected in Western Australia. They were in excellent condition 
when incorporated in the collections of tb.e Western Australian 
Herbarium in 1958. 

After the Natural History and Science Society of Western 
Australia became the Royal Society of Western Australia in 1913 
Alexander was elected its second honorary secretary and he 
contributed frequently to its proceedings, both in papers and ex¬ 
hibits. Years later John Clark, assistant Government Entomologist, 
usually a dour and critical appraiser of people, approvingly re¬ 
membered him as the most gentlemanly secretary the society ever 
had! 

Among the papers he read to the Society, anart from his 
description of the remarkable northern possum, Wynlda, perhaps 
the most outstanding and certainly the ones most consulted at the 
present day. are the series on the history of zoology in Western 
Australia. The first was read at a meeting on September 9, 1913 
and the third on May 8. 1917. The three cover the period from 
the 17th Century to 1840 and the scholarly and detailed manner 
in which the subject is treated is an enormous help to anyone who 
wishes to refer to the work of the earlier zoologists. The biblio¬ 
graphical interests indicated by the preparation of these papers 
he always retained. He brought a fine library with him to Perth 
and on his departure from the State he donated several volumes 
to the Royal Society of Western Australia. Among these was the 
3-volume account of the Baudin Expedition of 1800 to 1804 by 
Peron and Freycinet, Voyage cle decouvertes anx Tei'res Australes 
(Paris, 1807-1816), in a handsome binding. This work is now 
catalogued at about $300 by antiquarian book dealers. He also 
presented books to various friends and I treasure in my own 
library some valuable volumes on early exploration in this State 
which he presented to me in 1934. The bulk of his library was 
ultimately donated to the Edward Grey Institute in Oxford, of 
which more anon. 

He threw himself with zest into local ornithology and was the 
first person to show What contributions to the study of marine 
birds might be made by patrolling the beaches after winter 
storms. His several papers in the Emu are of permanent value 
and culminated in “The Birds of the Swan River District” (1921) 
which was the most capable summary of the ornithology of any 
district in Australia available at the time; it is still an important 
reference and stimulated local observers for years after its publi¬ 
cation. 

In 1914 the British Association for the Advancement of 
Science met for the first and only time in Australia, but the event 
was marred to some extent by the almost simultaneous outbreak 
of World War I and some of the participants from enemy coun¬ 
tries were arrested and interned. The president of the Australian 
meetings was Alexander’s old Cambridge teacher v\ imam Bate¬ 
son. Baleson insisted that Alexander accompany him throughout 
the official Australian tour and he thus travelled on the presiden¬ 
tial train, which was otherwise reserved for the overseas visitors. 
Between August and October 1914 he travelled all over Australia 
with Bateson and left the party at Java, returning via Broome 
and Port Hedland. During the tour extensive collections of insects 
and marine specimens were made for the Museum. 

He revitalised the Museum (where he was appointed Keeper 
of Biology in 1915, on the retirement of Bernard H. Woodward) 
and long after he left naturalists remember his well-arranged 
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displays, including graphic exhibits illustrating evolutionary pro¬ 
cesses and adaptation, and the clear labels often written in his 
own bold, well-known hand. However it is plain from his annual 
reports to the President of the Museum Board that he was irked 
by the limitations imposed by the growing financial stringency of 
the institution. At one stage (1915-16) the taxidermist (O. H. Lip- 
fert) could only be employed on half time. In his final report (for 
the year 1918-i9) he wrote: 

I desire to emphasise my opinion that if wc are to continue to accept 
specimens of value on behalf of the State, it is essential that sufficient funds 
should he provided to allow of suitable storage accommodation being made 
available. During the war the Museum has dispensed with the services of a 
carpenter, and no new shelves, cupboards or cabinets have been obtained. 
Unless some additional storage room is provided shortly it will be necessary to 
refuse to accept responsibility for the proper storage of specimens. Under pre¬ 
sent circumstances it is practically impossible for me to undertake any proper 
scientific study of the collections received. Most of the specimens have to be 
put away with the hope that at some future date it may be possible to de¬ 
vote time to their study. In my opinion it should be recognised that the 
Museum is not carrying out its proper functions unless it is adding to the 
knowledge of the fauna and flora of the State by the publication of papers 
on these subjects. During the year I have published a description of a new 
marsupial and some notes on birds, as well as a paper on the history of 
zoology in the State. Most of the work was carried out in my own time. 
Until funds are available to allow of the appointment of an assistant biolo¬ 
gist to relieve me of some of my routine duties, it will be impossible to find 
much time for what should be regarded as the proper work of a trained 
biologist in a museum. 

During the War he eased the strain on the Museum’s finances 
by being granted special leave without pay to serve as science 
abstractor for the newly formed Advisory Council of Science and 
Industry in Melbourne, being away from July 1916 until March 
1919. The Advisory Council was the precursor of the C.S.I.R.O. 
Sir George Currie and Mr. John Graham, in their book, The 
Origins of CSIRO (Melbourne, 1966), wrote (p. 74): “Since funds 
were so very limited and it had no permanent laboratories of its 
own the Council was restricted in its methods of attacking prob¬ 
lems. First, it sought to get all possible existing information 
about problems both at home and abroad and in this work the 
science abstractor, W. B. Alexander, was a key man . ” 

Whilst in Melbourne Alexander also acted as librarian to the 
Royal Australasian Ornithologists’ Union. He finally resigned 
from the W.A. Museum in July 1920 after he obtained the appoint¬ 
ment of biologist to the newly established Commonwealth Prickly 
Pear Board with headquarters at Sherwood, near Brisbane, 
Queensland—a body associated with the Advisory Council with 
which Alexander had just served. 

Thus he had worked in Western Australia in the aggregate 
for only five years, but they were exceedingly productive years, 
both in scientific output, Museum displays (including new galler¬ 
ies) and the influence he exerted on local natural history. No 
doubt the frustrations due to penury in the Museum and the bleak 
prospects for the future induced him to forsake the West. A 
similar lack of confidence reigned at the time in the University. 
His friend Professor W. J. Dakin resigned the biology chair in 
the same year whilst Professor W. G. Woolnough (professor of 
geology) quit the previous year. A contemporary member of the 
University staff, referring to the declining morale and feeling of 
instability in the University wrote: “The best men wore 

beginning to feel uncomfortable, were wondering if they could 
stay there’’ (F. Alexander, Campus at Crawley , 1963: 108). 

Whilst he was living in Queensland he actively associated 
himself with Australian ornithology. He was vice-president of 
the Royal Australasian Ornithologists’ Union between 1923 and 
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1925, was editor of the Emu in 1924-25, and was a member of the 
committee which produced the 2nd edition of the R.A.O.U. 
Checklist of Australian Birds. The R.A.O.U. honoured him by 
electing him one of its few Fellows. 

Alexander was promoted to officer-in-charge of the prickly 
pear (Opuntia) investigations in 1924, though he had acted in that 
capacity since the previous year. He went abroad in connection 
with the investigations on at least two occasions, and was the first 
person successfully to introduce from the Argentine the eventual 
control agent, the moth Cactoblastis cactorum. About the middle 
of 1925, after having laid the basis for the successful fulfilment of 
the investigations, he resigned his post and left Australia for good. 

The prickly pear investigations represent the most notable 
example of the triumph of biological control of a plant pest, and 
a pest so serious that at one stage it was engulfing agricultural 
lands at the rate of 2i million acres per annum and at its peak 
had immobilised an area of about 65 million acres. When I 
visited him at Oxford in 1955 Alexander told me something of 
the personal background of these investigations and the desperate 
search for a control. He said it was Henry Tryon, Queensland 
Government Entomologist, who proposed that insects should be 
introduced to combat the pear and Tryon and Dr. T. Harvey 
Johnston, of the Queensland University, were sent abroad for a 
survey. They quarrelled fiercely and returned on non-speaking 
terms. Notwithstanding this inauspicious start the eventual success 
of the operation was due to the teamwork of a number of people. 

In Buenos Aires he met the American ornithologists James 
Lee Peters and Alexander Wetmore and earlier, on his first over¬ 
seas trip on the prickly pear work, he met the marine ornitholo¬ 
gist Robert Cushman Murphy. The last-mentioned was instrumen¬ 
tal in channelling his energies in a new direction—oceanic birds. 
The interest aroused in sea-birds whilst beach-combing at Cottes- 
loe was developed further on his prickly pear voyages and ne 
realised the general need for an adequate identification book, bo 
after leaving Australia, and apart from attending the American 
Ornithologists’ Union congress at Ottawa, he spent rnost ol luzb 
with Murphy at the American Museum of Natural History pre¬ 
paring the Birds of the Ocean (New York, 1928). It was written in 
just under a year and with its diagrammatic sketches, drawn by 
himself, of birds side by side, pioneered a new phase of ornitholo¬ 
gical publishing, brilliantly exploited later by Roger Tory Pater¬ 
son. Alexander's book is hailed as the first ornithological Held 
guide. Mr Peterson is now gathering materials for a modern sea¬ 
bird guide of his own, but in a touching regard for the possible 
feelings of the pioneer he had refrained from announcing the 
scheme or publishing the book until after Alexander s deatn. 

After completing this project Alexander continued on to 
England and was interested in the Strickland Curatorship at Cam¬ 
bridge, a post that Newton had founded to maintain ms work 
collections and library. But the professor at the time (J. btaniey 
Gardiner) was unsympathetic and the appointment, founded to 
keep ornithology alive in its first home in Britain, was given to a 
palaeontologist and serious ornithology at Cambridge became a 
preserve of the undergraduates” (vide Dr. Bourne). Incidentally 
one of the most brilliant of these, David Lack, later carried the 
torch to Oxford where professional ornithology flourished in that 
university in what was to become the Edward Grey Institute oi 
Field Ornithology. Alexander, a bachelor with modest private 
moans, was without a regular post for some time, but in I9zj ne 
was appointed superintendent of the Tees estuary survey and he 
established the main lines of the investigation in a sound and 
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masterly manner*. He resigned from this post in October 1930 (but 
continued as a member of the River Tees Survey Committee, 
under the chairmanship of Professor G. C. Bourne) when at long 
last he was able to enter professional ornithology as director of 
the Oxford Bird Census founded by E. M. Nicholson and B. W. 
Tucker. This developed into the Edward Grey Institute and he 
served first as director of it and later librarian until he suffered a 
stroke in 1955. 


His later English career is well covered in biographies cited 
at the end of this contribution—reprints of these are being bound 
and will be available for reference in the Club’s library. One may 
mention, however, that among the various projects with which he 
was associated at Oxford was the pioneering of the British bird 
observatory scheme, a chain of which now girdle the British Isles. 
E. M. Nicholson, in his obituary of him, paid the following tribute: 
“His record stands as that of one without whom the modern 
revolution in British ornithology might well have proved abortive/' 
He had very early donated his magnificent collection of bird 
books to his Oxford institute, where it was named the Alexander 
Library after him. On his death he willed the sum of £5,000 to¬ 
wards its maintenance. Among the British awards he received 
was the Union Medal of the British Ornithologists’ Union (1959) 
and the Tucker Medal of the British Trust for Ornithology (1955). 
He was vice-president of the B.O.U. at the time of his death. In 
America he had been elected a Corresponding Fellow of the 
A.O.U. 


Though he was never fated to re-visit Australia after he left 
it in 1925 he maintained an active interest in its ornithology and 
was in frequent correspondence with local ornithologists. Though 
he rarely published on sea-bird subjects, for instance, after his 
sea-bird book, he kept an almost eagle eye on sea-bird £)roblems 
and entered into technical discussions with Australian workers 
as occasion demanded (as he did with me frequently). Australian 
visitors to England were always welcomed and he would readily 
take them on tours around the English countryside (cf. V. Ser- 
venty, A Continent in Danger, London, 1966, p. 195; A. H. Chis¬ 
holm, 1967). He had a variety of interests, which he was delighted 
to share with them—past history, archaeology, inn signs—and 
we all gained the impression that he fully enjoyed life, in being 
able to do the things that pleased him. 

Western Australian affairs had a particular interest for him 
--he once told me he had spent the happiest years of his life in 
this State. He was always prepared to provide information for 
local bird workers and enjoyed hearing local bird news, and 
among the last items which enthralled him was to hear the 
account of the rediscovery of the Noisy Scrub-bird from Mr. J B 
Higham of Albany, when the latter visited him at Swanage in 
lJb2. Among his regular Perth correspondents was the late “"Miss 
Enid A Hum, daughter of his old friend, F. E. Allum, sometime 
Deputy Master of the Royal Mint in Perth, and a former presi¬ 
dent of the Royal Society of Western Australia. About King’s 
Park and the proposal to establish a botanical garden there he 
wrote to her in 1959: 


1 , am in agreement with much that he (Dr. Stewart) says but a good deal 
depends on the relative areas to be treated in various ways. I suppose the 
area to be used for a botanic garden for native plants would' be comparatively 
small compared with the total area of the park but I feel dubious about 
his suggestion that it might be gradually enlarged to include foreign plants. 


Teef' ^ai*t am n r ’ tw' Bassindale, 1935, Survey of the River 

Pai o 11 ‘ . Estuary. — Chemical and Biological. DSIR Water 

Pollution Research, Tech. Paper No. 5, H.M. Stationery Office, London 
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It seems to me that this sort of garden, if desired, should not encroach on 
Kings Park but he developed somewhere else, perhaps near the Zoo. He ap¬ 
parently considers ihc matter from a purely botanical standpoint but the park 
preserves not only an area of the native vegetation but also a sample of the 
native fauna of the bush. Even it no kangaroos remain in it I imagine there 
arc small marsupials and lizards, snakes, insects, spiders, etc. which will gradu¬ 
ally disappear if the area is greatly reduced. However, I trust there are now 
enough zoologists at the University and Museum to ensure that this is kept 
in mind. 

Alexander’s last illness started on September 10, about three 
months before he died. Previous to that he was mentally alert, 
although he could not walk. He read a great deal, and very criti¬ 
cally, telling the librarian at Swanage whether a book was bad or 
good. He liked biographies, and Jane Austen, Trollope and Hardy, 
reading almost all of Hardy’s novels. Alter his illness he seemed 
to relapse into the past and his dreams were of events of long 
ago, and they seemed real to him. He told his brother (H. G. 
Alexander) on one occasion that he had been asked to translate 
a French passage for his old friend Justice Burnside. He did not 
know why he had to do this but he was pleased to be able to do 
so. 

Scientific publications: 

A complete list of W. B. Alexander’s papers on Australian 
ornithology (numbering some 65 items) is given by H. M. Whittell, 
in The Literature of Australian Birds , 1954, pp. 5-8. The following 
list contains his other Australian contributions in zoology and 
botany: 

Aptera of Australia. Kept. Australas. Assoc, for the Adv. 
of Sc., Melbourne meeting 1913, 14, 1914: 267-271. 

Western Australian Echinoderms. Rec. W. Aust. Mas., 1 
(3), 1914: 105-112. 

On a Specimen of Regalecus glesne, Ascan., obtained in 
Western Australia. Rec. W. Aust. Mus ., 1 (3), 1914: 236-238. 

A Brachiopod New to Australian Waters. Rec. W. Aust. 
Mus., 1 (3), 1914: 239-240. 

Aquatic Animals from Hannan’s Lake, Kalgoorlie. Journ. 
Nat. Hist, and Sc. Soc. W. Aust., 5, 1914: 47-48. 

(Notes on exhibits, freshwater crayfish and brachiopod]. 
Journ. Nat. Hist, and Sc. Soc. W. Aust., 5, 1914: xiii. 

Obituary: Mr Richard Helms. Journ. and Proc. Roy. Soc. 
W. Aust., 1, 1916: xxviii-xxix. 

On a Stomatopod new to Australia, with a list of the 
Western Australian Species of th-e Order. Journ. and Proc. 
Roy. Soc. W. Aust.., 1, 1916: 8*9. 

Further Notes on WA., Stomatopods. Journ. and Proc. 
Roy. Soc. W. Aust., 1, 1916: 9-10. 

List of Orthopterous Insects Recorded from Western 
Australia Journ. Roy. Soc. W. Aust., 2, 1917: 97-103. 

Description of a New Species of Fish of the Genus 
Evoxymetopon , Poey. Journ. Roy. Soc. W. Aust., 2, 1917: 104- 
105. t E. anzac ] 

A New Species of Marsupial of the Sub-family Phalang- 
erinae. Journ. Roy. Soc. W. Aust., 4, 1919: 31-36 [Wyulda 
squ am ica u da tus] 

The Prickly Pear in Australia. Institute of Science and 
Industry, Australia, Bull. No. 12, 1919, 48 pp., Govt. Printer, 
Melbourne. 


147 



Notes on Western Australian Lampreys. Journ. Roy. Soc. 
W. Anst ., 6 (1), 1921: 21-22. 

List of the Principal Indigenous Australian Plants of 
Economic Importance and of Naturalised Aliens and Weeds 
established in the State, with their Vernacular Names. Journ. 
Roy. Soc. W. Aust., 6 (1), 1921: 41-46. [With C. E. Lane-Poole 
and D. A. Herbert.] 

The Vertebrate Fauna of Houtman’s Abrolhos (Abrolhos 
Islands), Western Australia. Journ. Linn. Soc. London, Zoo¬ 
logy, 34, 1922: 457-486. [Percy Sladen Trust Expedition under 
the leadership of Professor W. J. Dakin.] 

Notes on the Fat-tailed Marsupial Mouse (Sminthopsis 
crassicaiidataj. Mem. Queensland Mils., 7 (4), 1922: 295-296. 

The Earliest Descriptions of Australian Animals. Queens¬ 
land Nat., 1924, November: 107-108. 

Natural Enemies of Prickly Pear and their Introduction 
into Australia. Institute of Science and Industry, Bull No. 29, 
1925. 80 pp. 

The Prickly Pears Acclimatised in Australia. Common¬ 
wealth Prickly Pear Board, 1925, 41 pp. Govt. Printer, Sydney. 

Variation of the Acclimatised Species of Prickly Pear 
(Opuntia). Proc. Roy. Soc. Queensland, 38 (3), 1926: 47-54. 

Biographical Articles: The following biographies have been pub¬ 
lished: 

Alexander. W. B. Bird Observatories and Migration— 
Presidential Address to the Yorkshire Naturalists’ Union. The 
Naturalist (Leeds), No. 828, 1249: 1-8 [contains some auto¬ 
biographical information]. 

Lack, D. Nature, vol. 209, no. 5925, February 19, 1966: 

759-760. 

Nicholson, E. M. British Birds, 59 (3), March 1966: 125-128 
(with portrait). 

Campbell, B. Bird Study, 13 (1), March 1966: 1-4 (with 
portraits). 

Adams, J. K. Ibis, 108 (2), April 1966: 288-289. 

^ Bourne, W. R. P. Seabird Bulletin (England), 2, July 1986: 

Meiklejohn, M. F. M., Scottish Birds, 4 (3), Autumn 1966: 
258-259. 

Chisholm, A. H. Emu, 1967 (in press). 

Storr, G. M. Annual Report W.A. Museum, 1967 (in press). 

—D.L.S. 
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A NOTE ON THE POLLINATION OF THE KANGAROO PAW 

ANIGOZANTHOS MANGLESII 

By G. F. MEES, Rijksmuseum van Natuurlijke Historie, Leiden. 

As the Kangaroo Paw, Anigozanthos manglesii, is the State 
flower as well as being the emblem of the Naturalists’ Club, it is 
certainly curious that in all the volumes of the Western Austra¬ 
lian Naturalist only a single reference is made to it (Robinson, 
1947), and that one only in a quotation. Even the authors of the 
King’s Park paper (1957) did not deem it necessary to refer to the 
Kangaroo Paw, probably the most famous of its flowers. 

In view of this peculiar neglect, hidden under so much super¬ 
ficial praise, it is perhaps not surprising that the biology of the 
Kangaroo Paw has remained unstudied. To the best of my know¬ 
ledge Sargent’s (1928) record that the flowers are visited by 
Spinebills, Acanthorliynchus superciUosus , and Silvereyes, Zos- 
terops lateralis gouldi (based on information supplied by Dr. D. L. 
Serventy), is ali that has been published locally about its pollina¬ 
tion. Sargent made the very correct observation that such a 
bizarre flower as the Kangaroo Paw is "unthinkable without bird- 
pollination," but did not further elaborate this point. 

On several occasions I have observed Spinebills visiting the 
flowers of the Kangaroo Paw in King’s Park, as doubtless prac¬ 
tically every Western Australia^ ornithologist will have (cf. Ser¬ 
venty and Whit tell, 1962: 377). On these occasions I observed 
the remarkable, indeed possibly unique, process of pollination. 

For an understanding of what happens a short description of 
the flower is necessary. It can best be described as a cylinder 
of about 8 cm. length, closed at the basal end, and cut open 
longitudinally almost to its base; the distal end of the cylinder 
(i.e., perianth tube), is bent outwards, ending in six points. The 
orientation of the flower is slightly upwards or more or less 
horizontal, with the open part below. The six anthers are large, 
almost sessile on the perianth tube, attached in a row just 
below the place where its distal end turns upwards and outwards. 
The pistil is even slightly longer and entirely free from the per¬ 
ianth tube. 

With this curious construction, what happens when a bird, 
usually a Spinebill, comes to obtain nectar from a flower? The 
bird will, of necessity, approach from below and push its bill 
with some force in the slit near the base of the tube. The inevit¬ 
able result is that the tube, with its sides pushed apart at its base, 
sags in the middle, and the distal part of the flower, with the 
pistil and anthers, bends down to touch the bird’s back. In this 
way, pollen will be transported from flower to flower on the back 
of the bird, and this, together with the way it is achieved, is the 
unique feature of the Kangaroo Paw referred to above. 

The number of ornithophilous flowers is very large, but, as 
far as my own observations go, all other flowers are what might 
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be called head-pollinators, in that the pollen becomes attached to 
the head, usually the forehead, of the visiting bird. 

Though on the basis of some simple observations it would not 
appear justified to speculate too much, an obvious advantage of 
back-pollination would be that the pollen would not be rubbed 
off so easily. A nectar-sucking bird might visit several different 
species of flowers, and each time some of the pollen on its fore¬ 
head would be rubbed off and replaced by pollen of the new 
flower, in that way doubtless decreasing its efficiency as a pollin¬ 
ator for each of those species of flowers. The back of the bird, 
however, remains exclusively reserved for the Kangaroo Paw; 
there are no other kinds of pollen to compete with, and the pollen 
might remain in place for several days. 

There would be one disadvantage to back-pollination: a bird, 
or for that matter an insect or any other pollinator, would always 
insert its head into a flower when going to extract nectar from 
it, and therefore only a very small part, but every time the same 
part, of the body would come into contact with anthers and pistils. 
The back of a bird has, however, a much larger area, and more¬ 
over the bird would certainly not bother about how and where 
exactly it was touched by the plant. The chance that during 
successive visits to flowers exactly the same part of the back 
would make contact every time would be slight. It appears to me 
that the plant overcomes this difficulty by the size of its anthers. 
The six large anthers, placed close together, have a surface of 
about one square centimetre. With an area of this size being 
covered with pollen every time a flower is visited, the chances 
of successful fertilization should be quite good. 

Above, I quoted Sargent’s remark that the Kangaroo Paw 
would be unthinkable without bird-pollination. From the mech¬ 
anism of pollination as described above it will be evident why 
In these flowers, nectar and pollen are some 7 cm. apart. There- 




F 1 f: 1 T' U RP er: Slower ot Kangaroo Paw, natural size; the arrow 
indicates the point where the bird’s bill is inserted. Lower: Apical 
part of the perianth tube, showing position of anthers, twice 

natural size. 


150 














fore, even if an insect were strong enough to push open the 
perianth tube when reaching for the nectar, which I doubt, 
stamens and pistils could never come in contact with its body. 
To insects which might be interested in eating or collecting pollen, 
access is made about as difficult as possible: on the under-surface 
of the long and very flexible tube. Moreover, though the outside 
of the perianth is rough and hairy, its inside is remarkably 
smooth, presumably making a foothold for insects even more 
precarious. 

Though I know of no other indigenous flower which uses 
back-pollination, it is quite likely that it occurs elsewhere. In 
this connection Hibiscus comes to mind, where there is also a 
great distance between nectar and pistils, but the structure is 
entirely different. Unfortunately in Western Australia I have 
never seen birds play any role in pollination of Hibiscus. Admit¬ 
tedly the flowers tire frequently visited by honeyeaters, notably 
the Brown Iloneyeater, Lichmera indistincta , but they appear 
invariably to reach for the nectar from outside, pushing their 
bills between calyx and corolla. 

The few simple observations on the Kangaroo Paw recorded 
here have, of course, not nearly cleared up all the problems 
surrounding the pollination of this remarkable plant. For 
example, the Spinebill is doubtless its most important pollinator, 
but Silvereyes have been recorded, and there may well be others. 
It would be interesting to study the relative importance of other 
pollinators. How do the ranges of Anigozanthos manglesH and 
Acanthorhynchus superciliosus , both endemics of South-Western 
Australia, compare; and, if the former occurs anywhere outside 
the range of the latter, which bird takes its place as chief pollin¬ 
ator? Is there a difference in time of ripening between stamens 
and pistils in the Kangaroo Paw, or some other device to prevent 
self-pollination, and how successful actually is the plant at pro¬ 
ducing seed and at dispersal by seed? 

LITERATURE CITED 

MAIN, A. R., D. L. Serventy, et al m , 1957. King's Park as an indig¬ 
enous park. W. Austr. Nat., 6: 25-53. 

ROBINSON, A. H., 1947. Spinebill honeyeaters and Dryandra 
nivea. W. Aust. Nat., 1: 67. 

SARGENT, O. H., 1928. Reactions between birds and plants. 
Emu, 27: 185-192. 

SERVENTY, D. L., and H. M. Whittell, 1962. Birds of Western 
Australia. Perth. 


MIST-NETTING AND RINGING THE NOISY SCRUB-BIRD 

By D. L. SERVENTY, Nedlands. 

Early in 1964 arrangements were finalised by Mr. Graham 
Pizzey, of Melbourne, with the Australian Broadcasting Commis¬ 
sion and the Fisheries & Fauna Department of Western Australia, 
to mist-net the Noisy Scrub-bird (Atnchornis clamosusJ for a 
nature documentary film to be released for the national television 
network. Accordingly, on January 5, 1964, a party of naturalists 
travelled to Albany to conduct" the operation. These included 
Messrs. H. B. Shugg (Fauna Officer of the Fisheries & Fauna 
Department), R. H. Stranger, V. N. Serventy and myself. At Two 
People Bay, east of Albany, we joined Mr. Pizzey, who with 
Mr. H. O. W’ebster, had cleared a narrow lane in one of the 
Scrub-bird territories in a thicket on the slopes of Mt. Gardner. 
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Ringing of the Noisy Scrub-bird. 

—Photo D. L. Serventy 


Within this, a mist-net was to be set up. Mr. and Mrs. Erickson, 
then holidaying at Albany, also joined the field party. 

Shortly after lunch Mr. Stranger had two lines of net rigged 
up and the various members of the party set out to operate a 
concerted series of drives, leaving a watch at the nets. Four 
field telephones kept everyone in communication. We had hardly 
dispersed before a Bristle-bird (Dasyornis brachypterus) was 
caught. This was put in a holding cage for later examination. 

Shortly afterwards, at 1.50 p.m., we were called to the nets 
again and to our delight found a Noisy Scrub-bird running along 
the foot of the net. Mr. Stranger was able to catch it before it 
could escape. Still and movie photographs were taken of it and 
of the whole operation. These were broadcast over A.B.C. Chan¬ 
nel 2 in Australia and in Great Britain by the B.B.C., in Peter 
Scott’s programme, during 1966. Mr. Pizzey described the episode 
in Animals (London), 5 (6), November 17, 1964:151-155; and Mr. 
V. N. Serventy in Walkabout (Melbourne), 30(11), November 1964: 
37-39, and in television programmes (Channel 9) in Sydney, Mel¬ 
bourne and Adelaide. 

The following description was taken of the Scrub-bird. 
Plumage: upper parts and upper wing coverts brown, finely 
barred black; breast, greyish white: abdomen and flanks, bright 
orange-brown; wing quills, brown; tail, similar brown with wavy 
black bars. There was no sign of any dark colouring on the 
breast. Bare parts: iris, dark brown; skin around eye, greyish; 
beak, dark brown, lower mandible much paler, light brown; legs, 
brown; inside of mouth, flesh colour. Measurements: Length in 
the flesh, 245 mm.; weight, 55.9 gm.: wing, 81 mm.; beak (to 
feathering), 19 mm.; tail, 106 mm.; tarsus, 27.5 mm.; middle toe and 
claw, 27 mm. The tarsus was scutellate in front and reticulate 
behind. Soles, pale brown, with small granulations. The claws 
were sharp, not blunted, with no signs of wear. Mr. Stranger 
noted down the following moult details: inner 5 primaries new, 
6th l- grown; outer 4 primaries old. Secondaries were in moult, 
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, were head feathers and there was slight moult of the 
abdomen. The tail quills appeared worn. We remarked on the 
long hind claws and the strong muscular thighs. 

The lack of black on the breast, and the colour of the inside 
of the mouth (in singing males the inside of the mouth is 
yellow) suggests the individual was either a female or immature. 

Thsbird remained quiet throughout the period it was in 
the holding cage and whilst being handled. It made no attempt 
to bite or grasp one’s hand with its claws. It was quite silent 
and we never at any time heard it utter a sound of any kind. 
It showed no sign of distress. This docility and tameness was in 
sharp contrast with the behaviour of the Bristle-bird, which 
struggled and squeaked whilst it was held in the hand and 
attempted to bite the fingers. 

The Scrub-bird was ringed with a C.S.I.R.O. ring (050-03501) 
on one leg and a yellow plastic ring on the other. At 5 p.m., i.e. 
after being just over 3 hours in captivity, it was released with two 
movie cameras trained on it. It darted rapidly into the bushes 
with a “mouse-like” movement and the tail held parallel to the 
ground. A study of the film afterwards revealed that it bounded 
“with both legs together” (G. Pizzey, in littj. 

The Bristle-bird was also ringed and released. Description: 
Three very strong bristles in front of the eye on either side. Iris, 
light brown; beak, black, lower mandible pale grey; legs, pale 
blue-grey; inside of mouth, pale yellow behind, grey flesh in front. 
Measurements: Length in the flesh, 199 mm.; weight, 30.0 gm,; 
wing, 64 mm. The tarsus was scutellate in front and booted behind. 
Soles, huffy-grey. The black claws were sharp. No moult was evi¬ 
dent in the wings but the middle tail feathers were half-grown. 


NESTING OF FAIRY TERNS AND SILVER GULLS 
AT WALYUNGUP LAKE, WESTERN AUSTRALIA 

By JULIAN FORD, Perth. 

Walyungup Lake lies on the Swan coastal plain about two 
miles from the coast near Safety Bay. It covers an area of about 
734 acres when full, is of low salinity, and has a bottom of gypsum 
overlying sand and limestone. During the dry summer period 
much of the lake evaporates, exposing the hard flat bottom of 
gypsum, except for two expansive deep areas near the centre 
and south end of the lake. For the past several years the gypsum 
has been exploited for the construction of road foundations, it 
being first bulldozed into large mounds where the lake has dried 
out before being removed. With the rise in the water level in 
winter, these gypsum piles are transformed into small islands 
separated by several chains from the shoreline by water up to 
three feet deep, and remain as such until January by which time 
the shallow areas have again evaporated. 

From about 1958 onwards, these islands have been utilised 
as breeding sites by the Fairy Tern (Sterna nereis) and Silver Gull 
(Larus novaelioUandiae ). Observations on the nesting of these 
species form the basis of this contribution. 

FAIRY TERN 

BREEDING 

It was first discovered that Fairy Terns nested on the gypsum 
islets in Walyungup Lake on February 15, 1958, when P. S. Stone 
and I saw four nuptial-plumaged adults with three mottled-plum- 
aged juveniles, two of which were barely capable of flying (see 
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Hitchcock, 1959: 106). These birds probably represented the rem¬ 
nants of a breeding colony. 

In the following breeding season the lake was first visited on 
November 30, 1958, when about 10 birds were engaged in fish 
carrying pre-nuptial display flights. These consisted of rapid pur¬ 
suit flights involving two birds with the rear individual holding 
a small fish crosswise in the bill while both birds called repeatedly. 
Once a pair landed on an islet where fish presentation was per¬ 
formed. On December 20, thirty birds had taken up nesting posi¬ 
tions on the islet used previously, there being several nesting 
scrapes but no eggs. When the colony was revisited on January 
4, 1959, there were four nests with one egg, but Fairy Terns were 
absent from the lake. Despite the high water level of the lake, 
apparently the nesting site had been deserted, for birds were not 
seen on later visits during the nesting season. 

About 100 pairs of Fairy Terns used the same nesting site 
in the 1959-60 season, while several pairs also nested on two 
adjacent islets. Nesting was first discovered on November 21, 1959, 
after which the colony was regularly inspected. The following 
table summarises breeding data obtained on each visit: 


Date 

1 egg 

2 eggs 

legg + 

1 chick 

1 chick 

2 chicks 

empty 

Nov. 21 .. 

34 

27 

3 

16 

9 

18 

Nov. 28 . . 

36 

17 

1 

34 

3 

? 

Dec. 5 . . 

29 

10 

1 

68* 

1 

9 

Dec. 19 

25 

3 

0 

0 

0 

6 


•Includes both chicks and runners. 


Allowing for an incubation period of about 20 days and a 
fledgling period of 28 days, egg laying must have commenced a 
little after mid-October. The colony was found deserted on Decem¬ 
ber 19, 1959 and all eggs had been neatly pecked presumably by the 
terns rather than some predatory species like the Silver Gull 
which usually devours most of the egg. The contents of all rela¬ 
tively fresh eggs had been removed, apparently by suction, and 
eggs with developed embryos had only a small neat hole pecked in 
them. 

The nesting site was shifted during the 1960 spring because 
of the removal of the previously used islet the preceding summer, 
while the shallow parts of the lake were dry. Only three nuptial- 
plumaged adults were seen on October 22, 1960, but on November 
27 nesting was in full momentum. Nesting data for the breeding 
season are tabulated below: 


Date 

1 egg: 

2 eggs 

1 egg + 

1 chick 

1 chick 

2 chicks 

empty 

Nov. 27 . . 

18 

10 

2 

16 

5 

6 

Dec. 3 . ■ 

20 

7 

0 

24* 

1 

13 

Dec. 8 . . 

15 

5 

0 

6 

0 

9 

Dec. 26 - 

8 

5 

0 

0 

0 

6 


•Includes both chicks and runners. 


On December 26, 1960, there was no sign of any chicks on 
the islet, and on January 20, 1961, all evidence of eggs had van¬ 
ished. However on a nearby islet, completely connected to the 
shore because of the low water level, a nest with a single egg 
was found which was defended vigorously by one bird. No interest 
whatsoever was displayed towards the main site by terns feeding 
over the central deep section of the lake. The level of the lake 
had fallen resulting in no islet being entirely surrounded by water. 
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It appears that although egg laying continued until December 3, 
no more eggs were hatched after this date. 

No breeding occurred at Walyungup Lake in the 1961-62 period 
probably as a consequence of the very low water level of the lake, 
although two birds were seen on September 30, 1961, and October 
14. I did not visit the lake in the following breeding period. 

Twenty terns in nuptial plumage were seen on November 16, 
1963. and none on December 10. The lake was next revisited on 
January 27, 1964, and on subsequent dates when the following 
data were obtained; 


Date 

Jan. 27 
Feb. 2 
Feb. 16 
Feb. 23 


legg 

2 eggs 

less: + 

1 chick 

1 chick 

2 chicks 

empty 

5 

4 

1 

2 

0 

? 

5 

7 

0 

3 

0 

7 

2 

3 

0 

9* 

1 

7 

1 

0 

0 

0 

0 

6 


•Includes 4 runners. 

On January 27, about 20 terns were nesting on an islet which 
had not been previously used: a pair was using an adjacent islet. 
Nesting probably commenced late because new scrapes and addi¬ 
tional eggs were found on the February 2 visit. Once again nest¬ 
ing was abandoned when the lake level fell so that the islet was 
connected to the shore. 

Serventy (1950) found the Fairy Tern nesting on Rottnest 
Island in January and February. The Walyungup Lake breeding 
data support Storr (1960) who has shown that, because Serventy’s 
visits were confined to the annual school vacation in January and 
February, his Rottnest Island data are biased, and in fact the Fairy 
Tern commences nesting in early November and sometimes in 
late October. Actually Serventy’s data clearly show that the 
colonies were discovered some weeks after the commencement 
of nesting, but this was overlooked by Hitchcock (1959) in his 
review of nesting seasons (Storr, loc. cit.). 

Although Fairy Terns were frequently seen fishing over 
Walyungup Lake and occasionally Cooloongup Lake, birds were 
also observed flying towards the coast where undoubtedly they 
fished over the sea. This is confirmed by the small marine fish- 
species, including smelt, sardines, white-bait and small skipjack, 
which were found at the nesting sites. 

The opportunity is here taken to document another hitherto 
unreported nesting site. Penguin Island is not listed by Serventy 
and Whittell (1962) as a breeding station of the Fairy Tern. On 
November 4. 1952, a number of terns was seen congregated on a 
small sandy limestone section near the southern end of the island, 
and an inspection of the area revealed several recently prepared 
nesting depressions. No further observations on the progress of 
the colony were made. 


MOVEMENTS 

A ringing programme was embarked upon in 1959 with the 
view of studying certain aspects of the life history of the species. 
Of 107 pre-flying young banded to date at Walyungup Lake, 4 
have been recovered away from the nesting station. These are 
listed below: 

1. Nestling ringed on November 21, 1959, found dead at Kwinana 
on Jan 14, 1960. 

2. Nestling ringed on November 28, 1959, trapped alive at Pelican 

Point by D. L. Serventy on February 3, 1960. 
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3. Nestling ringed on November 21, 1959, trapped alive at Pelican 
Point by D. L. Seventy on February 4. 1960. 

4. Nestling ringed on November 21, 1959, trapped alive at Govern¬ 
ment House Lake, Rottnest Island, by D. G. Bathgate on Decem¬ 
ber 3, 1961. 

The latter recovery constituted a member of a breeding colony 
of about 150 pairs and was incubating a 2 egg clutch. Since the 
species did not breed at Walyungup Lake during the 1961-62 
season, it is possible that birds which had nested at Walyungup 
Lake in former seasons, bred on Rottnest Island. The two re¬ 
coveries from Pelican Point indicate that the species is attracted 
to the Swan River estuary which serves as a feeding ground. 

Some significant sight observations of ringed birds have been 
forthcoming. On October 31, 1963, A. G. Mathews saw two Fairy 
Terns, both of which had a metal band on each leg, at Pelican 
Point, while on November 2, 1963, A. Burbridgc saw a similarly 
ringed bird at Mandurah. All three were banded at Walyungup 
Lake where numbered aluminium bands and coloured anodised 
bands were placed on the right and left legs respectively up to 
December 3, 1960. 

In south-western Australia the Fairy Tern is strictly migra¬ 
tory, moving north in the autumn and early winter, and returning 
during early September (Storr, loc. citJ. Fairy Terns are absent 
from the Walyungup Lake and Safety Bay areas during the 
winter period. They usually leave Walyungup Lake immediately 
after the completion of the nesting cycle, but remain for a 
further few months in the Safety Bay area before migrating 
north. 

SILVER GULL 
BREEDING 

Indications of breeding at Walyungup Lake were first noticed 
on November 30, 1958, when about 20 adults and 3 recently 
fledged young were seen. Breeding was definitely established on 
November 21, 1959, when an old nest was located. On December 
15, 1959, three islets were the sites of 6, 3 and 1 old nests. 

More precise breeding data were obtained in the following 
spring. On October 22, 1960, there were about 50 adult gulls, a 
nest with 2 eggs, another with a small dead chick, several 
fledglings and about 10 old nests on the gypsum islets. 

The size of the nesting colony increased slightly in 1961. 
On September 30, a nest with one egg, 6 nests with 2 eggs, a 
nest with one chick, 4 nests with 2 chicks, a nest with 2 dead 
chicks, 2 empty nests and a runner were noted. On October 14, 
there were two nests with 2 chicks, a nest with 2 eggs, a nest 
with one egg plus one chick, and 16 runners plus juveniles. 

At Shoalwater Bay, Carnac Island and Rottnest Island, the 
Silver Gull has a bimodal breeding season with peaks in May 
and September (Serventy and White, 1943). Whether Silver Gulls 
nest in the autumn at Walyungup Lake has not been ascertained 
although it is probable that they do. 

MOVEMENTS 

Recoveries of ringed Silver Gulls in south-western Australia 
analysed by Carrick et ah (1957) have revealed that young birds 
bred on the coastal islands near Perth, disperse southwards along 
the coast for distances up to 100 miles, and randomly throughout 
the Perth area. 
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Walyungup Lake gulls exhibit a similar dispersal pattern 
from their natal area. The recoveries of gulls banded at 
Walyungup Lake are set out below: 

1. Runner ringed on November 5, 1961, recovered sick near the 
Narrows Bridge, Swan River, on January 8, 1963. 

2. Non-flying young ringed on November 5, 1961, recovered dead 
at Victoria Park, 28 miles NNE on January 20, 1963. 

3. Nestling banded on September 30, 1961, caught on a fishing 
line and shot at the Bunbury jetty, 72 miles south, on April 8, 
1962. 
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NOTES ON TWO SPECIES OF WESTERN AUSTRALIAN 
COMPOSITAE 

By J. H. WILLIS.* 

/. TRICHOCLINE SPATHULATA (a. Cunn. ex DC.) J. H. Willis, 
comb. nov. 

Celmisia spathulata A. Cunn. ex DC. Prodr. Syst. Nat. 
Regn. Veg., 5: 209 (Oct. 1836); 

Trichocline scapigera (Bcnth.) F. Muell. Syst. Cens. Aust. 
Plant., 85 (1882); 

Amblysperma scapigera Benth. in Endl. et al. Enum. 
Plant. Nov. Boll. (coll. Huegel): 67 (1837), atque 
Flora Aust., 3: 676 (1866). 

The tribe Mutisieae of the daisy family (CompositaeJ is pre¬ 
dominantly South American, including forest climbers with colour¬ 
ful spectacular flower-heads. One of the larger genera is 
Trichocline, of which some 40 species occur in South America 
and a single very isolated representative, T. spathulata, locally 
known as the Native Gerbera, in Western Australia—a striking 
and perplexing example of disjunct distribution. No other mem¬ 
ber of this tribe is indigenous to the Australian Commonwealth, 
but the South African Gerbera jarnesonii, in a wide range of 
pastel colours, is popular as a perennial garden herb. Indeed, 
our Trichocline has close affinities with Gerbera and might well 
be regarded as the “gerbera" counterpart on this side of the 
Indian Ocean just as Cymbonotus is the Australian analogue 
of Arctotheca (Capeweed). 


•Royal Botanic Gardens and National Herbarium of Victoria. 
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With its tail-stalked, white-rayed heads to 2 in. wide, springing 
from a rosette of lyrately lobed to almost entire leaves (up to 
9 in. long and cottony-white beneath), Trichocline spathulata is 
among the most impressive and beautiful native daisies in 
Australia. The foliage is invested at the base with long silky 
hairs, while the narrowly pointed herbaceous bracts of the 
funnel-shaped involucre are usually white-woolly. Ray florets 
are numerous and ligulate, those of the disk being deeply cleft 
into linear coiling lobes. The anther bases are caudiform and 
achenes silky-hairy. This distinctive wildflower ranges from 
Cape Riche in the south-east to Mt. Lesueur in the north-west. 
It was excellently portrayed in colour by Edgar Dell in the 
plant portrait series published by West Australian Newspapers 
Ltd. on March 30, 1933. 

The name change from T. scapigera, by which it has been 
known for the past 85 years, is unfortunate but inevitable under 
the existing Code of Botanical Nomenclature; De Candolle 
published the earliest valid description, as Celmisia spathulata, 
a few months before Bentham’s Amblysperma scapigera, and the 
former epithet must be retained upon transfer to the genus 
Trichocline . 

2 . CRATYSTYLIS CONOCEPHALA (F. Muell.) S. le M. Moore 
in J. Bot., LoncL, 1,3: 138 (1905). 

Eurybia conocephala F. Muell. in Trans. Viet. Inst., 1: 36 
*(1855); 

Aster conocephalus (F. Muell.) F. Muell. Fragm. Phyt. 
Aust., 5: 79 (1865); 

Olearia conocephala (F. Muell.) Benth. Flora Aust., 3: 480 
(1866); 

Pluchea conocephala (F. Muell.) F. Muell. in Proc. Roy. 
Soc. Viet., 21,: 138 (1887); 

Stera conocephala (F. Muell.) Ewart & Rees in Proc. 
Roy. Soc. Viet., new ser., 21,: 264 (1911); 

Pteronia australiensis J. Hutchinson in Kgl. Dansk. Vid- 
enskab. Selskab. Biolog. Medd., 30: 131 (1921). 

It is doubtful whether any other Australian member of the 
Compositae has had a more checkered nomenclatural career 
than Cratystylis conocephala which has been variously assigned 
to seven genera during the past 112 years. This dense rigid 
hoary bush, 2-4 ft. high and wide, is an inhabitant of rather 
alkaline mallee country in the more arid southern parts of 
Western Australia, South Australia and New South Wales, the 
record for Victoria being doubtful. In habit and silvery-grey 
colouration, it bears a remarkable resemblance to the Hoary 
Bluebush (Kochia sedifolia) and is also known as “Bluebush” 
in South Australia where it may dominate the landscape along 
southern fringes of the Nullarbor Plain (e.g. Eyre Highway in 
the vicinity of Yalata Aboriginal Reserve). The solitary, terminal, 
sessile and cylindrical flower-heads (about h in. long) have 
several rows of dry blunt bracts enclosing 4-6 florets and are 
noteworthy for being either entirely female, bisexual or func¬ 
tionally male. 

Robert Brown collected the earliest known specimens at 
Fowler’s Bay (S.A.) on January 29, 1802, but they lay unrecog¬ 
nised and undescribed at the British Museum. Ferdinand Mueller's 
collection from the “Murray River near Morunde” (Oct. 1848) 
became the type of Eurybia conocephala, which he published with 
a description in 1855 (l.c.), under the Section Aglossa of Cassini’s 
genus—now regarded as synonymous with Olearia Moench. 
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Ten years later (1865) Mueller transferred this species to 
Aster, supplementing his single South Australian record with 
“deserts along the Darling and Murrumbidgee Rivers” in New 
South Wales. Next year (1866) Bentham placed it under Olearia 
and added Victoria (“N.W. districts”) to the regional distribution, 
also Fowler’s Bay and the Head of the Great Bight in South 
Australia. He expressed dissatisfaction with its systematic position 
and uncertainty as to its actual affinities, stating that “the spec¬ 
ies has not the style of Olearia”. but with anthers “not auricu- 
late”. Mueller, in his Systematic Census of Australian Plants 
p. 78 (1882), continued to regard the plant as an Aster (sens, lat., 
including also Olearia). 

By 1887, Mueller was convinced that his unusual species of 
Aster should be removed to the tribe Inuleae, and he made the 
new combination Pluchea conoceyhala (LcJ. In a two-page dis¬ 
sertation on “this remarkable plant”, it is noted that the style- 
arms are in accord with Pluchea, so also the “sagittate base of 
the anthers, although the latter is reduced to extreme minute¬ 
ness”—the probable reason for Bentham’s conclusion that they 
were actually non-auriculate. In this paper Mueller submits the 
species as new to Victoria (p. 138), with the comment: 

“In arid calcareous tracts of country from the Wimmera, 

Darling and Murray Rivers, extending westward as far 

as Eucla”. 

The only possible Victorian collection in Melbourne Herbarium 
is one labelled “beyond the Wimmera”, collected by W. Lockhart 
Morton. No other~ details are given, and the sample may not 
have come from Victoria at all. During April 1859 Morton had 
visited the Victorian Mallee, while en route for Euston and 
Hillston (N.S.W.), and in the 1880’s he collected from the border 
districts of N.W. New South Wales and Queensland. No other 
observer during the past century has noted this species within 
Victoria; but H. Beckler certainly collected it on December 4, 
1861, at the N.W. Bend of the Murray (near the present site of 
Morgan)—75 miles west of the nearest point on the Victorian 
border. 

The name Pluchea conocephala continued to be used for 18 
years, and it appears in the following works of reference: F. 
Mueller’s Key to the System of Victorian Plants, 1: 294 (1888) 
and his Second Systematic Census of Australian Plants: 133 
(1889), R. Tate's Handbook of the Flora of Extrat.ropical South 
Australia: 122 (1890), Mueller and Tate’s “Botany” of the Elder 
Expedition in Trans. Roy. Soc. S. Aust., 16: 365 (1896). In the last 
paper, definite Western Australian localities are added for the 
first time (viz. Victoria Spring, Fraser Range and Lake Lefroy), 
and during the same year the name appears also in Mueller’s 
“List of Extra-tropic West Australian Plants” in the Western 
Australian Year-Book for 1894-95, p. 218. 

In 1905 the species became the genotype of Spencer le M. 
Moore’s new genus Cratystylis published in the Journal of Botany, 
London (vol. J,3, p. 138). Two other congeners were published 
simultaneously, on the basis of Elder Expedition specimens from 
Lake Lefroy and Hunt’s Well in the Kalgoorlie-Widgiemooltha 
district. The genus is presented as a “very interesting and curious 
one”, and Spencer Moore “after much cogitation” concludes that 
Cratystylis should be included with the Inuleae. So Mueller was 
nearer ‘the truth in calling it a Pluchea, albeit Moore observes 
(p. 140): “one cannot for a moment, in spite of Mueller’s author¬ 
ity, relegate them to Pluchea or its immediate allies, seeing that 
the structure of the capitula is so different” (i.e. with numerous 
filiform female florets at the periphery of heads in Pluchea, but 
never more than 6 florets in Cratystylis and sometimes only 1 or 
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2). Moore describes the heads as homogamous, yet quite often 
they are unisexual—either entirely female, or hermaphrodite but 
functionally male. 

One might imagine that by this time the generic name would 
be finally fixed to the satisfaction of all; but, within six years 
(1911) we find Ewart and Rees erecting another new genus, 
Stem, apparently in complete ignorance that S. le M. Moore had 
already published Cratystylis. The joint authors failed to state 
how their genus differed from Pliichea; but by a strange coinci¬ 
dence they adopted the self-same epithets for the other two 
species (microphylla and subspinescens) that Moore had already 
used. Stem, of course, immediately lapsed as a superfluous name, 
since it was based on the type of Cratystylis. 

The latest, and perhaps most astonishing, nomenclatural guise 
assumed by C. conocephala concerns a collection made by C. 
H. Ostenfeld at Kalgoorlie on October 7, 1914. This was 
described in 1921 (he.) as a new species, Pteronia australiensis, 
by J. Hutchinson who stated: 

“When Dr. Ostenfeld first showed me this remarkable 
Composite I said at once that it was a Pteronia, a South 
African genus with which I am very well acquainted. 

. Subsequent investigation has confirmed this sur¬ 
mise, and I have no hesitation in describing the plant 
as a new species of Pteroniafh 

But Pteronia belongs to the Astereae, and in E. P. Phillips's 
Genera of South African Flowering Plants, ed. 2: 779 (1951) it is 
described as having a deeply honeycombed receptacle, anthers 
obtuse or rarely acute at base, and style-arms usually lanceolate 
at the apex—none of which characteristics apply to Cratystylis. 
C. A. Gardner in his Enum. Plant. Aust. Occid., pp. 130-131 (1931), 
under the tribe Astereae, lists both “species” Pteronia australien- 
sis and Cratystylis conocephala. 

Dr. Nancy T. Burbidge more recently indicates the synonymy 
of P. australiensis with C. conocephala in her Dictionary of Aus¬ 
tralian Plant Genera , p. 246 (1963); she had made a tentative 
suggestion to this effect (August 28, 1953) on the type sheet of 
the former in Copenhagen Herbarium. The present writer has 
also examined this material and is in complete agreement that 
it represents Cratystylis conocephala; furthermore, he considers 
that Spencer Moore was correct in assigning the genus to tribe 
Inuleae. 

SUMMARY 

The new combination Trichocline spathulata is effected; and 
the full synonymy of Cratystylis conocephala is listed and dis¬ 
cussed. 


REDISCOVERY AND TAXONOMIC STATUS OF THE 
WESTERN AUSTRALIAN GECKO 

DIPLODACTYLUS MICHAELSENI 

By G. M. STORR and J. R. FORD, Western Australian Museum 

Perth. 

Among the collections of the Hamburg Expedition to south¬ 
western Australia was a new gecko from Denham, Shark Bay, 
which Werner (1910 : 460) named Diplodactylus michaelseni 
after the leader of the expedition. A little later the Mjoberg Ex¬ 
pedition to west Kimberley collected a gecko at Broome on which 
Lonnberg and Andersson (1913 : 5) based a new genus and 
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species, Oedurella taeniata. Despite its evident similarity in colour 
pattern and subdigital scalation, taeniata was not compared 
with michaelseni, and we can only suppose that its authors were 
unaware of Werner’s description. 

Over the years taeniata has proved moderately common in 
spinifex ( Triodia spp.) throughout a large part of arid tropical 
Australia, i.e. in the Northern Territory from Elliott south to Ten¬ 
nant Creek, and in Western Australia from Broome and Christ¬ 
mas Creek south to Turee Creek and Weld Spring. In contrast 
the type of michaelseni long remained unique, and herpetologists 
began to doubt whether it was different from taeniata. Recently 
michaelseni and taeniata were formally synonymised by Wer- 
muth (1965 : 24). 

On 16 December 1964 the junior author collected two michael- 
seni in clumps of soft spinifex ( Plectrachne sp.) growing in red 
undulating sandy country 50 miles south of the type-locality; 
they are registered in the Western Australian Museum as 
R 23862-3. Two other geckos, Heteronota bynoei and Crenadacty- 
lus ocellatus , were collected in the same habitat. 

On 10 May 1965 the senior author collected five specimens 
of michaelseni (R 25277-81) in sedge tussocks near the edge 
of an open flat in the sandplain 15 miles west of Watheroo. 
This extended the species’ known range southwards for 280 
miles. 

On capturing these geckos, each of us was immediately 
impressed by their dissimilarity in habit from taeniata (which 
we were familiar with in the field). This led us to reopen 
the question of their taxonomic status and to examine all 
specimens of michaelseni and taeniata in the Western Australian 
Museum. Since then another michaelseni has been collected— 
this time by Mr G. Hitchin at 22 miles north-east of Yuna, 
which is roughly midway between the two previous localities. 

COMPARISON OF MICHAELSENI WITH TAENIATA 

Size— D. michaelseni is the larger; the snout-vent length of 
8 specimens ranges from 31 to 57 mm. (mean 47), against 32-49 
(40) in 40 specimens of taeniata. 

Habit— D. michaelseni is a robust gecko with depressed 
body and short tail (and thus similar in habit to D. vittatus). 
The body and tail of taeyiiata are subcylindrical in section and 
extremely thin; these and the long slender limbs render its 
appearance grotesquely similar to a phasmid’s. The tail in 6 speci¬ 
mens of michaelseni ranges from 43 to 59 (mean 54) % of the 
snout-vent length, against 70-101 (83) % in 19 specimens of 
taeniata . 

Rostral—In michaelseni the median groove extends no more 
than half-way down the rostral. In taeniata the rostral is com¬ 
pletely divided. 

Nasals—In adition to the rostral and first labial, there 
are 4-6 (4.7) scales entering the nostril of michaelseni; in taeniata 
there are 3-5 (4.1) nasals. D. michaelseni has 2 or 3 (2.7) granules 
separating the anterior nasals, against 0-3 (1.4) in taeniata. 

Subdigital lamellae— D. michaelseni has 5-7 (6.1) transverse 
lamellae beneath the fourth toe, of which the distal 3-6 (4.0) 
are undivided. In taeniata fhere are respectively 4-6 (5.2) and 2-4 
(3.0). 

Coloration— D. michaelseni is darker and duller than taeniata. 
Its dorsal ground colour is olive grey, becoming browner on 
head and limbs. The pale stripes along dorsum and flanks are 
brownish white, and the venter is whitish, freckled with dark 
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brown. In life the iris is pale yellowish brown dotted finely 
and densely with dark golden-brown except for a narrow 
yellowish or whitish margin surrounding the “straight vertical” 
pupil. 

The dorsal ground colour of taeniata varies from pale reddish 
brown to pale grey (sometimes almost white). The dorsal stripes 
vary from orange to pale yellow; the lateral stripes are grey; 
and along the venter is a broad zone of grey enclosing a yellow 
or orange stripe. 

DISCUSSION 

While there can be no question that michaelseni and taeniata 
belong to different taxa, it is less certain whether they are 
specifically distinct or merely races of one species. 

At present their known ranges are separated by a gap of 
350 miles, i.e. fom Denham north-east to Turee Creek. This 
gap is not large compared to the 1,060 miles that separate Turee 
Creek from Elliott, over which taeniata undergoes scarcely any 
variation. Nor is the gap large in view of the striking differ¬ 
ences between the two taxa; for if intergradation did occur, 
character gradients would necessarily be very steep in the inter¬ 
vening region. 

We therefore recommend that the two geckos be provision¬ 
ally treated as full species: Diplodactylus michaetseni Werner and 
Diplodactylus taeniatus (Lonnberg & Anderson). 
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OBSERVATIONS BY THE LATE F. ALDRICH 
ON AUSTRALIAN MARINE CRAYFISH IN CAPTIVITY 

Edited by R. G. CHITTLEBOROUGH 

I. INTRODUCTION 

The late Frederick Aldrich* was born on August 15, 1873, in 
New South Wales. He was appointed as a Fisheries Inspector in 
that State on March 19, 1900, and from 1905 to 1911 held the 
position of Keeper of the Gunnamatta Hatchery at Port Hacking, 
New South Wales. This fish hatchery was designed and construe- 
ted by H. C. Dannevig for the mass hatching of fry of marine 
fish, especially flounder (Lockyer, 1915). 

During the period from 1905 to 1911, F. Aldrich maintained 
specimens of the local crayfish Jasus verreauxi (Milne-Edwards) 
at the hatchery, recording observations on growth, spawning and 
larvae. The results were not published and this species has been 
studied very little in the 55 years since this pioneering work. 


* Biography in “The Cyclopedia of W.A.,“ ed. J. S. Battye, vol. 1, 1912: 513-514 
(with portrait); Dept. Fisheries and Fauna, W A. Monthly Service Bull., 14 (8). 
Oct. 1965: 171. 
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In 1911, Aldrich moved to Perth as Chief Inspector of Fish¬ 
eries in Western Australia, remaining in this position until his 
retirement in 1938. During this period he made similar observa¬ 
tions upon the western crayfish, Panulirus cygnus George (then 
known as P. penicillatus). These results were not published, nor 
were they known to research workers studying this species sub 
sequently. 

Aldrich died in Perth, Western Australia, on September 21, 
1965. Amongst his papers, his family found a lengthy account of 
Australian marine crayfish including distribution and life history 
as well as an account of the fisheries and their economic poten¬ 
tial, as known more than thirty years ago. Although much of the 
material is now out of date or has been reviewed independently 
by later authors, the experimental work upon living crayfish 
held in tanks and crates, begun by Aldrich over sixty years ago. 
yielded valuable information, some of which has not been dupli¬ 
cated by those who have studied these species subsequently. 

Bearing in mind the state of knowledge on fisheries problems 
at that time, the soundness of this man’s approach to fisheries 
management has generally been overlooked. With our renewed 
interest in the ecology of Australian crayfish (involving aquarium 
studies under controlled environmental conditions), the discovery 
of this general account of F. Aldrich’s original observations is 
very timely. The results of his experimental work have been ex¬ 
tracted from his notes and assembled for publication. Unfortun¬ 
ately the notes give little detail of the conditions under which the 
crayfish were held or of techniques used. In some instances the 
notes did not specify whether a particular observation referred to 
Jasus verreauxi or to Panulirus cygnus: we can only assume that 
both species behaved similarly in these instances. 

Aldrich’s notes are given verbatim in the following sections, 
the portions within square brackets being my annotations. The 
nnal section (Conclusions, on p. 7 is mine, with Aldrich’s note 
within quotation marks. 

II. MOULTING 

The very young animals moult at frequent intervals, perhaps 
eight or ten times annually, the moulting frequency decreasing 
until the age of reproductiveness. As the different age classes 
become distributed over suitable areas of ocean floor so individ¬ 
uals showing signs of a recent moulting are taken during differ¬ 
ent months of the year. 

Adults moult once annually; it is believed that a cessation of 
growth foretells death. The moulting of adults is confined to a 
particular period and one of relatively short duration. Numbers 
of marine crayfishes in captivity provide material for observa¬ 
tion. It is, in all probability, necessary to make allowances for the 
changed conditions but whatever effect this departure from the 
usual may have upon the animals concerned, a well defined moul¬ 
ting period has been observed in adults of both sexes of J. ver¬ 
reauxi. During three successive years known individuals moulted 
during June, while a greater number moulted during July. None 
moulted earlier than June. In no one instance did an adult of 
either sex moult more frequently than once during the year—the 
majority moulted during the identical months of three success¬ 
ive years. Younger (sexually immature) animals with a total body 
length of between 9 and 10 inches, moulted twice during the year, 
during February and again during August. 

Marine crayfishes preparing to moult can be distinguished 
from their fellows by their movements and by their generally 
dull appearance. It is not uncommon to find the upp°r surface of 
the carapace marked with coral-like growths or with seaweeds, 
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stalked diatoms or other marine growths. In general, these 
growths are more abundant upon adults than upon the younger 
animals. 

Prior to moulting a period of uneasiness is observed. The 
animals about to exuviate partake of little, if any, food. Periods 
of quiescence are followed by movements from one spot to an¬ 
other, the objective evidently being a suitable hiding place. At 
intervals, movements of the legs are observed, these movements 
suggesting a rubbing action over the eyes and the anterior por¬ 
tion of the carapace. [Similar behaviour was noted by Thomas 
(1966) observing the moulting of P. cygnus.i 

An uninterrupted view of the act of moulting is rarely ob¬ 
tained. Over 300 moultings were recorded during a space of four 
years, yet in one instance only was the complete act performed 
during the hours of daylight. In numerous instances the cara¬ 
pace had become disarticulated at the plcon, indicating the act of 
moulting, but it had not been completed at nightfall. 

Although incomplete in detail, the observations here recorded 
may be summed up as having consisted of two complete move¬ 
ments. The moulting animal assumed an upright position with the 
legs extended, the foremost pairs in a forward direction, the rear¬ 
most in a generally backward direction, the whole attitude sugges¬ 
ting a desire to secure a firm grip on the floor of the enclosure. 

Following the disarticulation of the connection membrane 
the posterior margin of the carapace commenced to rise, but with¬ 
out any violent movements on the part of the animal. The eleva¬ 
tion of the old carapace continued until, with some waving move¬ 
ments of the antennae and with a more or less backward move¬ 
ment or lunge, the whole of the “head” portion was freed of the 
old covering. A few rapid movements served to release the pleon, 
or tail portion, from the old shell. The newly moulted animal re¬ 
mained near the cast shell for a few minutes and then moved to 
another portion of the enclosure. 

Newly moulted marine crayfishes have a sleek and fresh 
appearance. The new shell is soft to the touch but the smaller 
spines of the carapace retain some of their firmness. The larger 
spines may be easily bent or broken. No evidence of cannibalism 
has been observed. The newly moulted animals soon associated 
with their hard-shelled fellows. [In recent studies when P. cygnus 
were held in aquaria for a year or longer, there was a tendency 
to increasing cannibalism (of newly moulted crayfish) with time, 
possibly due to some dietary deficiency. Though details of feed¬ 
ing were not given, Aldrich does not appear to have experienced 
this difficulty.] 

If permitted to remain in the water the discarded shells soon 
disintegrate, but if removed, dried and carefully stored they may 
be retained in a perfect condition for years. Twenty-four hours 
after moulting there is little appreciable difference \n the firm 
ness of the new shell, but forty-eight hours after the old shell 
has been discarded, the new covering becomes much firmer to the 
touch. The actual time required to complete the hardening process 
is affected by changes of temperature or, in the individual, by the 
amount of a particular food consumed. In from eight to twelve 
days after moulting the shell is quite firm. [Juvenile P. cygnus 
held in aquaria have been observed to commence feeding four 
days after moulting.] 

If an appendage is lost several months before moulting, the 
regenerated limb, although not of normal proportions, is much 
more perfect than in the case of one lost but a few days before 
moulting. A recently lost appendage is usually reproduced in the 
form of a small papilla. 


In the adolescents the regenerated appendages, although not of 
normal proportions, are much nearer perfection than those pro¬ 
duced in the adults. In adults, three, sometimes four, moultings 
occur before the part is restored to its normal condition. 

III. GROWTH 

The rate of growth depends upon the frequency of exuviation 
and since the young animals moult more frequently than the 
adults, the rate of increased body length is greater in the young 
than in the old. 

In the case of the very young animals the actual length in¬ 
crease after each moulting is small but as the animals increase 
in age and the moultings become less frequent, a pronounced in¬ 
crease in body weight and the length is recorded. 

When the moultings arc reduced to two during the year, a 
greatly increased body length and corresponding increase in 
weight is noted. These Lannual 1 increases have been recorded as 
from 35 to 40 millimetres in length and approximately 5 ounces 
in weight. It is believed that at this period of the animal’s exist¬ 
ence, maximum increased body length and weight is recorded 
during any one year. 

Of marine crayfishes in captivity a greater increased length 
of carapace measurement has been recorded in the males, although 
the total annual growth was much the same in males and fe¬ 
males. Very large adults in captivity showed little growth. One 
very large male showed no growth whatever after moulting. [This 
was apparently a male J. verreauxi weighing 121b. 4oz., held in 
captivity by F. Aldrich for more than four years.] 

One of the difficulties experienced in observing the behav¬ 
iour [and growth] of marine crayfishes in captivity is that of 
establishing identity of each when numbers are concerned. Several 
methods, including tagging, were tried but, for one reason or 
other thev proved unsatisfactory- Critical examination disclosed 
the fact that all the spines, tubercles or other prominent feat¬ 
ures peculiar to the discarded shell were reproduced in the new. 
As in no two animals examined were all the smaller spines of the 
carapace or all the tubercles of the pleon similarly distributed, 
the old or cast off shells were marked or numbered, dried and 
preserved. At any subsequent period, the original occupant of any 
discarded shell could be located with very little difficulty. 

IV. SPAWNING AND INCUBATION 

The ovaries of J. verreauxi before spawning has commenced, 
appear as a bright red bilobed organ extending from the region 
of the head to the vicinity of the first segment of the abdomen. 
The eggs are tightly packed in the ovaries and this perhaps ac¬ 
counts for the fact that they arc not quite spherical when newly 
spawned. After external attachment the eggs appear quite uniform 
in size and shape, but as the embryo develops a slight increase 
in size is apparent. Immediately prior to the release of the em¬ 
bryos they measure approximately 0.7 mm. in diameter. 

The behaviour of the adult females in captivity indicates 
that, in the ocean, spawning occurs at night. During the course 
of observations extending over a period of four years, only one 
captive female was observed spawning during daylight hours. 
Numerous “berried females” were located from time to time but 
the spawning act had been unobserved. The position chosen by the 
spawning animal was in deep shadow. 

The attitude of the spawning female differed from that which 
is normally assumed during rest. The whole of the head portion 
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was elevated; the second, third and fourth pair of legs were ex¬ 
tended and were, apparently, employed for the purpose of secur¬ 
ing and retaining a firm grasp of the wall of the enclosure. The 
abdomen was flexed, the uropods with the tail fan, forming a pock¬ 
et or pouch for the reception of the eggs. At intervals there were 
somewhat rapid movements of the exopodites of the pleopods and 
occasionally the fifth pair of legs was brought into action. 

The eggs flowed from the oviducts in a steady downward 
stream. The movements of the exopodites were repeated and it is 
believed were directed towards a more even distribution of the 
eggs. Spawning was completed in less than an hour. 

The eggs as they left the oviducts may be best described as 
of a pale pink colour but soon after external attachment they 
darkened to a bright red. During the spawning process they are 
covered or smeared with a peculiar viscid matter which may be 
drawn out into a thread or stalk. Placed together in a receptacle, 
the eggs momentarily cling to one another. 

Small fishes were observed in the vicinity of the spawning 
animal and they were obviously ready to consume any available 
eggs. 

The number of eggs carried externally by the female marine 
crayfish appears to vary with the age or size of the animal con¬ 
cerned. Those of a relatively small female at its first spawning 
were measured at approximately 350,000; those of a larger and 
older animal measured approximately 650,000. In all probability 
the number carried by any large adult female does not exceed 
700,000. [These egg counts are higher (especially at first spawn¬ 
ing) than those recorded by Hickman (1945) and Bradstock (1950) 
for J. lalandii. 1 

Microscopically, the very early stages of development—to that 
of eight cells—have been observed but the subsequent stages 
were not followed because the eggs soon die if removed from the 
parent animal. 

“Berried females” if carelessly handled during removal from 
one place to another, may destroy their eggs. 

The eggs show a marked change in coloration during embryo¬ 
nic development. From a bright red there is a gradual change 
to a clear light brown. As the embyro develops the eyespots be¬ 
come discernable to the naked eye; immediately prior to hatching 
the eggs are almost colourless. The development of the embryo is, 
undoubtedly, hastened or retarded by changes in the surrounding 
medium, warmer currents hastening and colder currents retarding 
it. Eye-spots have been observed in the eggs of some females of 
the species J. verreanxi in captivity, 30 days after spawning; in 
others, development to the eye-spot stage occupied 35 days. 

The earliest release of the first stage larvae from the egg 
capsules of captive females was observed 48 days after spawning 
but the rate of embryonic development is not uniform. In some 
instances 51 to 55 days pass before the larvae take up their 
pelagic career. 

In the case of females of [P. cygnush eye-spots have been 
observed in the developing eggs 22 days after spawning, the 
release of the larvae occurring 38 days after spawning. 

Captive “berried females” shield their eggs when moving 
from place to place. Ordinarily, the forward walking movements 
are carried out with the pleon extended; during the hatching 
period it is flexed and rarely extended. 

While the “berried female” is otherwise at rest, repeated 
movements of the fifth pair of legs are noticeable, the dactyls 
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being employed in the manipulation of the eggs. The pleon is 
raised and partially extended at intervals, while the uropods are 
employed in waving or beating motions. The movements on the 
part of the animal indicate a desire to increase the circulation of 
the water around the eggs, or to free them from parasitic life or 
other foreign bodies. 

Except in unusual circumstances, practically all the eggs 
hatch. Dead eggs are dull in appearance. They, with the attached 
empty egg capsules, are manipulated and removed by the parent 
female, the dactyls of the fifth pair of legs being again brought 
into use. 

V. LARVAE 

“Berried female” marine crayfishes have been held in suit¬ 
ably constructed boxes fed with running sea-water during the 
hatching period. The first stage (naupliosoma) larvae emerged 
from the eggs in a cramped condition, the appendages being in a 
more or less folded position. They floated upwards to the surface 
of the water and gradually straightened out into the normal 
position. The space of time occupied appears to vary from about 
4 to 5 hours. At this stage the body still contained some of the 
food yolk and the larvae were not transparent. Rapid beating or 
swimming movements of the biramous antennae were observed. 

Although, to the naked eye, little change is noticeable during 
the early hours of the life of these minute creatures, various 
changes have taken place. The food yolk had been used up and 
exuviation had occurred. 

They emerged [from the first moult] in a somewhat advanced 
(phyllosoma) stage, the swimming setae of the antennae having 
been thrown off. 

Locomotion was brought about by the outer branch of the 
first two walking limbs which had now assumed the character 
of a feather-like structure. The body is now transparent and the 
abdomen has become straightened out into a small rod-like 
structure composed of four segments. The eyes, on long peduncles, 
were conspicuous. 

The larvae are extremely fragile. Numbers placed in a small 
vessel in still water soon mass together and die. Attempts to rear 
the larvae in running sea-water in hatching boxes proved unsuc¬ 
cessful. They gradually died off. On the 11th day but a few 
remained, and those died soon afterwards. Organic sediment con¬ 
tained in unfiltered sea-water accumulates upon the feather-like 
appendages of the larvae and it interferes with their swimming 
movements in the hatching boxes. 

In all probability, the food of the larvae is other plankton. 
No cannibalistic tendencies Were observed among the larvae. 

Since attempts to rear the larvae were unsuccessful, and 
since continued observations in the ocean are impracticable, the 
series of metamorphoses, through which most of their adult charac¬ 
teristics are acquired, cannot be described here. There can, how¬ 
ever. be little doubt that these changes, the naupliosoma. nhyl- 
losoma, and puerulus, to the calcareous stage, occupy a consider¬ 
able length of time. 

During the month of September in successive years, post- 
larval J. verreauxi have been taken from the surface of the ocean. 
They were found adhering to, or sheltered beneath, masses of 
floating algae. They are almost transparent and are not readily 
discernible when placed in sea-water in a glass vessel. Many of 
the characteristics of the adult have been acquired. The eyes are 
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prominent but the peduncles are considerably reduced. The flagel- 
lae of the antennae are of greater length than the body. The bodv 
length (from the rostral spine to the posterior margin of the tail 
fan) is approximately 25 mm. Forward swimming movements at, 
or near, the surface of the water, are brought about by a rapid’ 
manipulation of the abdominal appendages. In the performance 
of retrograde movements the pleon is employed as in the adult. 

The behaviour of three of the puerulus taken was observed ip 
a hatching box fed by running sea-water. On the sixth day a 
change was noticeable in the general appearance of the captives. 
From that time to the fourteenth day there was a gradual dark' 
ening in colour. During the night of that day one moulted; on the 
night of the nineteenth day, the second moulted. The third died. 

In each instance, the newly moulted animal was found at the 
bottom of the hatching box. It is not known whether moulting 
occurred there or at, or near, the surface of the water. The newly 
moulted animals were dark brown in colour. The cast shells were 
almost colourless; the coloration of the new shells had not been 
imparted to the old.” [These observations on the puerulus of 
J. verreauxi are similar to those of Deshmukh (1966) on the 
puerulus of P. polyphagus (Herbst).] 

VI. CONCLUSIONS 

F. Aldrich made these observations on captive crayfish at a 
time when fish hatcheries were in vogue throughout the world 
The objective of these hatcheries was to hatch and release larvae 
of various teleosts and Crustacea of commercial importance, ip 
the expectation that better recruitment of iuveniles into the fish- 
able stock would result. Aldrich realised the futility of this prac¬ 
tice, especially in the case of marine crayfish subject to high 
mortality during their prolonged planktonic phase. He concluded 
that “If we can evolve a means whereby the larvae can be fed 
and reared in enclosures until they have acquired all the charac¬ 
teristics of the adult and are fitted to take up their life on the 
ocean floor, then artificial propagation will eliminate the dangers 
to which they are exposed during their pelagic career.” 

Whether such seeding of coastal reefs with post-larval 
juveniles would succeed in increasing recruitment to the fishablo 
stock is another question. F. Aldrich appreciated the necessity f 0r 
detailed studies of the life history and ecology of these species so 
that we can properly evaluate the prospects for any form of arti¬ 
ficial propagation. 
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FROM FIELD AND STUDY 


Observations on a Gwardar (Demansia nuclialis ).—The follow¬ 
ing notes concern a Gwardar on our farm 4 miles south-east of 
Northam. The snake was first seen in February 1966 at the 
bottom of an old underground concrete tank about nine feet deep, 
open at the top ahd littered with bricks, stones, dead leaves, sticks 
and two small sheets of iron. 

On the first two occasions we saw it (both in the morning) 
the snake moved quickly under a sheet of iron. On the afternoons 
of those days when the tank was shaded by a tree there was no 
sign of it. On the third occasion (at about 1 p.m.) the snake 
seemed to be hunting. It was going in and out of holes in the 
debris. Although it had obviously seen my wife and me it 
continued to explore the tank and allowed us a good view of it. 

As the snake was only moving slowly and at times stopping 
to look about, I decided to drop a few pebbles near it to see its 
reaction. The first time the snake did not move. The second 
time the pebble rolled to within 8 inches of its head. For a 
moment the snake remained still; then it struck the pebble, after 
which it paid no attention to it. 

This prompted us to throw a dead mouse into the tank; it 
disappeared by the next day. After catching a second mouse we 
found the snake prowling in the centre of the tank and facing 
away from us. The mouse was thrown about two and a half 
feet to the right of the snake, which jerked its head to the left 
and looked up at us, that is away from the mouse. It then 
began to turn in all directions as though it could smell the mouse 
but not see it. After a few moments it found the mouse, moved 



Gwardar swallowing a mouse. 

—Photo A. L. Milhinch 
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its snout over it, but made no attempt to strike. Then taking 
hold of the mouse by the neck, it spent some time in positioning 
it so as to swallow it head-first. Swallowing took a while, but after 
passing the snake’s throat the mouse moved quickly down the 
gullet. The snake seemed to flatten its body behind the bulging 
mouse when forcing it along its gullet. It then crawled under a 
stone and remained out of sight. 

Next day a third mouse was thrown in and fell about three 
feet in front of the snake, which after a moment’s hesitation 
went straight to the mouse as if it had seen it. After swallowing 
the mouse the snake resumed its prowling. 

The fourth and last mouse fell near some debris and the 
snake did not find it until it had searched for some time. It 
took 3i minutes for the mouse’s tail to disappear and another 
half a minute for it to reach the snake’s stomach (judging from 
the disappearing bulge). On this and other occasions it was 
noticed that after swallowing the mouse the snake would open 
its mouth widely and gulp. 

When next seen the snake was lethargic and only moved 
slowly when pebbles were dropped near it. During the following 
two weeks the snake was not seen, despite my visiting the tank 
every few days. It was discovered on March 28 that the snake 
had sloughed its old skin and was moving about as lively as 
ever. It was then shot and measured (total length, 38i in.). 

The specimen is now registered in the Western Australian 
Museum as R. 26522. 

—A. L. MILHINCH, Seabrook. 


Two Names of Western Australian Plants, one New and one 
Evaluated but Discarded.—During our work in the Rijksherbar- 
ium at Leiden, Holland, on the flora of the Malesian area, com¬ 
prising the islands between the Asian and Australian continents, 
we are seldom faced with research on Western Australian plant 
species, except in odd cases. One of these is Albizia lo'phantha 
Eth. which appears conspecific with Albizia montana Miq., a 
beautiful, short-lived tree of the montane zone of Java and the 
Lesser Sunda Is. 

On the generic level botanical “similarity” is of course more 
frequent, but on the whole also here there is a distinct cleavage 
between the dry subtropical-temperate Western Australian flora 
and the humid tropical Malesian flora. Naturally, the South 
Malesian borderlands, which are subject to a seasonal monsoon 
climate, that is the major part of Java, the Lesser Sunda Is., 
the South Moluccas, and the extreme southern lowlands of New 
Guinea, harbour some stray representatives of genera which 
are otherwise almost confined to the Australian continent. I may 
mention here for example: Ptilotus, Pimelea, Stylidiurn , Velleia , 
Goodenia , Calogyne , Leschenaultia , Citriobates , Banlcsia , Carto- 
nema , Hibbertia , Haemodorum , Gompholobium, Kennedy a , Pat- 
ersonia , Tricoryne, Caladenia , Diuris , Microtis , Pterostylus , 
Thelymitra , Flindersia, Stackhousia, etc. Such genera are often 
more typically Eastern Australian than Western Australian. 

Recently, however, in two cases our work affected the specific 
identity of Western Australian species. As their evaluation was 
published in non-Australian journals, it may be worthwhile to 
extract the evidence here. 

The first is a species of Euthales R.Br., a genus reduced to 
Velleia , viz. Euthales filiformis De Vriese, described in Lehmann, 
“Plant. Preissianae”, 1: 414. 1845, collected in Western Australia: 
“in solo sublimoso fertili prope praedium rusticum Dom. Marell, 
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York, d. 30 m. Martii 1840. Herb. Preiss No. 1889”. Bentham, in “FI. 
Austral.”, 1: 162, supposed it to belong to some other genus, but 
gave no alternative; “Ind. Kew.” reduced it, curiously, to 
Velleia trinervis (R.Br.) Labill.; Krause in his monograph on 
Goodeniaceae did not evaluate it, and Gardner omitted the name 
from his “Enumeratio” (1931). 

Mr. J. H. Kern has now examined the holotype, preserved at 
Leiden; it appeared to him (Blumea, 13, 1956: 116) to represent 
a Caryophyllaceous plant, widely spread in temperate Australia, 
originally described as Drymaria filiformis Bth., now referred to 
Stellaria, as St. filiformis (Bth.) Mattf. (in Fedde, Repert. Beih., 
100, 1938: 148). As Bentham used the same specific epithet as De 
Vriese, that of the latter cannot be employed, though older than 
Bentham’s to which Euthales filiformis De Vriese now falls as 
a synonym. 

The second species, also occurring in Western Australia, 
was described as Astragalus pterostylis DC. (DC. Prod. 2, 1825: 
294), unfortunately without citing the native country and collec¬ 
tor. Later, Decaisne, in his account of the Timor flora, recorded 
it from that island, and this was perpetuated by Miquel, in his 
“Flora Indiae Batavae”. This record was highly suspicious as the 
genus Astragalus , though one of the greatest in the world, is 
absent from Malesia and Australia. It has appeared that the 
holotype material is not at Geneva, but in the Paris Herbarium. 
There were four sheets of which three bear the locality “iles 
des amiraux”, which are presumably the islets situated in Admir¬ 
alty Bay, NW. Australia. One of the sheets, which all form 
together obviously one collection, bears the locality “Timor”. 
The latter locality can be discarded as early French collections 
contain many erroneous localisations from Timor (see “Flora 
Males”., I, 1: XVIII-XIX, XXIV). 

As to the identity of Astragalus pterostylis DC. it appeared 
that it is the same species as Swainsona occidentalis F.v.M., under 
which name it still figured of course in the monograph of this 
genus by A. T. Lee (Contr. N.S.W. Nat. Herb., 1, 1948: 215). 
Unfortunately this name cannot be maintained, and the correct 
name is Swainsona pterostylis (DC.) Bakh. f. (Steenis, C.G.G.J. 
van & R.C. Bakhuizetn van den Brink, in Bot. Jahrb., 86, 1967: 
394-396). 

—C. G. G. J. VAN STEENIS, Rijksherbarium, Leiden, Holland. 


Is the Tasmanian Tiger (Thylacinus) Extinct on the Austra¬ 
lian Mainland? An account of the recent discovery of a 
remarkably well-preserved carcase of the Tasmanian Tiger 
(Thylacinus) in a cave near Eucla, Western Australia, has been 
published by the finders, D. C. Lowry and J. W. J. Lowry in 
Helictite, 5 (2), January 1967: 25-29. The discovery of these com¬ 
paratively recent remains prompts me to place on record my sight 
observation in 1949 in New South Wales. 

At the time I prepared short notes about this observation 
and forwarded them to Mr. Charles Barrett, but as far as I 
know, they were never published. In 1965, upon request, I gave 
this information to Dr. E. H. M. Ealey, of Monash University. 

During the C.S.I.R.O. Entomological Expedition, November 
1949, I had the fortune of seeing the animal on the route from 
Bourke to Wanaaring, in an uninhabited area a few miles past 
Warrego River, where I was collecting on the right hand side of 
the road, only a few yards from the road. It was 11 a.m., and I 
observed the animal for 1-2 minutes from a distance of about 
15-20 metres; it ran along the sand which was covered with some 
very small bushes, the rest of the area being sandy. I saw the 
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animal from a somewhat oblique angle, and the head was not 
clearly visible, but the hind quarters and its left side were 
extremely well visible. Its size was that of a medium-sized dog, 
and the body proportions were also dog-like; it was uniformly 
grey-brown, with short hair; the strange tail, extremely wide at 
the base, seemed to be a continuation of the hind quarters; the 
hind leg was strongly marked with almost black horizontal 
stripes. 

Generally, although dog-like, it was not a Canid, because of 
the structure of the hind part of the body. The most remarkable 
feature was the strange manner of running: although the animal 
was swinging regularly sideways, the hind part of the body 
made a kind of bobbing, up and down movement; the impression 
was as if the animal was drunk, as I had never seen anything 
like it. I hoped to find some specific characteristics from the 
footprints, but the sandy soil did not show them up; they were 
of the size of a medium-sized dog’s imprint. 

I made all the observations with great care, hoping to discuss 
the animal with my colleagues, but they unfortunately had been 
collecting on the opposite side of the road, and had not seen it. 
Later, back in Canberra, I came across an illustration of the 
Tasmanian Tiger, and immediately recognised it as the animal 
I had observed on my trip. 

The discovery of the carcase in the area of t Eucla, and my 
observation of the live specimen, convinces me that the animal 
still exists on the mainland of Australia. 

Ecological conditions of the areas west of the Warrego 
River and of Eucla are somewhat similar—arid, stony, uninhabi¬ 
ted areas; the Aborigines probably have knowledge of the animal, 
but few white men venture into that environment. Now, however, 

I feel that in the near future this old problem should be solved. 

—S. J. PARAMONOV, Canberra, A.C.T. 

Oriental Pratincole at Pelican Point, Swan River Estuary.— 
For many years the southern limit of the Oriental Pratincole 
(Glareola ‘pratincola )—a migrant wader from northern Asia— 
was considered to be Point Cloates. However in November and 
December 1964, J. Ford saw two birds at Hamelin Pool Lake, 
Shark Bay, and collected one in December 1965 (W. Aust. Nat., 
10 (3), 1966: 74). The species has now been observed in the Perth 
area. On January 28, 1967, I took a Russian ecologist, Mr Victor 
Kamenev from the visiting research ship Ob, on an ornitholog¬ 
ical tour around Perth. At Pelican Point we were very interested 
to see two Oriental Pratincoles on the western side of the spit, on 
the bare sand, in company with a Grey Plover. I informed other 
ornithologists and the two birds were seen again on January 29 
and 30, with R. H. Stranger, and on February 3, with M. Tar- 
bottom. 

The general body colour of the birds was dark brown, 
whole-coloured with no markings, and no rufous tone about it. 
The breast was dusky, with a rather ill-defined “bib” pattern 
in one bird, in frontal view. This was more defined in the 
second bird, the black line curving around the eye and enclosing 
a chestnut patch. The abdomen was white. Beak dark. Legs 
light-coloured, greyish-brown, and comparatively short. The 
wings and tail were long. In flight the clear-cut white rump was 
conspicuous. The tail was broadly tipped black, with no white 
in the outer tail feathers, and showed a shallow forking. The 
wing quills were black. The birds, when disturbed, flew back 
and forth several times and had a graceful flight. 

—D. L. SERVENTY, Nedlands. 
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CHROMODORIS QUADRICOLOR WESTRALIENSIS, 

A COMMON WESTERN AUSTRALIAN NUDIBRANCH 

By ROBERT BURN, Hon. Associate in Conchology, National 
Museum of Victoria, Melbourne. 

INTRODUCTION 

A common dorid nudibranch of the west coast of Western 
Australia, formerly known as Glossodoris westraliensis has betln 
little studied and its taxonomic status is uncertain. In this paper 
a reappraisal of the affinities of this nudibranch and its inclusion, 
as a subspecies, in a widely distributed Indo-Pacific species are 
discussed. Its geographic range and colour variation are also 
documented from a collection of nudibranchs belonging to the 
Western Australian Museum. 

The writer is indebted to the Western Australian Museum, 
Perth, and the Australian Museum, Sydney, for the loan of the 
material reported upon here. Dr Barry Wilson and Mr Anthony 
Mealy kindly provided the photographs. This research was car¬ 
ried out while the writer was in receipt of a grant from the 
Science and Industry Endowment Fund, C.S.I.R.O. 

HISTORY AND STATUS 

O’Donoghue (1924: 554) described Glossodoris westraliensis 
as a new species from the Abrolhos Islands (Houtmans Abrolhos) 
collections of the Percy Sladen Trust Expedition. A preserved 
specimen was illustrated in black and white and the radular 
teeth were figured. Allan (1950: 220, pi. 28, fig. 11) pictured the 
species in colour and added that it was “periodically common at 
Rottnest Island.' 1 

When describing westraliensis O’Donoghue (1924: 553) reviv¬ 
ed the genus Glossodoris Ehrenberg (1831) and relegated Chromo- 
doris Alder and Hancock (1855) to the synonymy of the earlier 
name. This move was not justified. The type species of Glosso 
doris , xantholeuca Ehrenberg (1831) from the Red Sea, cannot 
be recognised from the description nor can it be identified with 
any known species from that area. A recent examination of the 
preserved holotvpe of xantholeuca in the Berlin Museum has 
revealed that the radula is no longer present within the specimen 
(N. Odhner, in E. and E. Marcus, 1960: 901). The absence of 
this organ makes it doubly hard to identify the species with 
any other. 

As it is not possible to show any synonymy with identifiable 
genera or species Glossodoris must be set aside and Chromodoris 
restored to use. This has already been advocated by Odhner 
(1957) and E. and E. Marcus (1960:900). 

Since Allan (1950), four references to the species have 
appeared in European literature. Pruvot-Fol (1951:137, 158), in 
her monumental ‘Revision’ of the genus Glossodoris, suggested 
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that westraliensis was a synonym or subspecies of Chromodoris 
quadricolor (Ruppell and Leuckart, 1828), a long-known species of 
Indo-west Pacific distribution with well documented colour varia¬ 
tion. She also perpetrated a curious geographical error in her 
paper when Long Island, one of the group known as the Abrolhos 
Islands or Houtman’s Abrolhos, was identified with Long Island 
of New York fame in the north-west Atlantic. E. and E. Marcus 
(I960: 899) considered westraliensis identical with quadricolor 
and included its localities among those of the latter. Engel and 
van Eeken (1962: 23) listed westraliensis among the synonyms 
of quadricolor , and a short time later, Engel and Nijssen-Meyer 
(1964: 30) listed the same synonymy but in more detail. 

Details of the radula and anatomy, and the presence of 
orange, pale blue and black in the dorsal pattern, confirm that 
westraliensis and quadricolor are conspecific as first suggested 
by Pruvot-Fol (1951). However, Western Australian specimens 
are very distinctively patterned and warrant sub-specific recog¬ 
nition. The correct name for this subspecies must be Chromo¬ 
doris quadricolor westraliensis fO’Donoghue, 1924). 

DIAGNOSIS AND VARIATION 

The following colour characteristics are diagnostic for the 
subspecies westraliensis: (i) wide transverse bar of black across 
the middle of the dorsum, (ii) blue-green areas enclosed by black 
lines anterior and posterior to the tranverse bar, (iii) orange-red 
border of dorsum and similarly coloured rhinophores and gills, 
and (iv) two (rarely one) black lines along each side of the foot! 

Large living specimens attain a length of 50 to 60 mm. 
Although the 32 examined specimens are consistent in respect 
to these diagnostic colour pattern characters, some variation has 
been observed. The variations are illustrated in Fig. 1. 



Fig- 1 —C. q. westraliensis , showing six pattern variations of 
the black pigment. The typical pattern is represented by the draw¬ 
ing oh the left (based on 27 specimens examined). The next 
three drawings illustrate the patterns in three specimens collected 
together at Rottnest Island. 1929. The second drawing from the 
right shows an incomplete transverse pattern in a specimen from 
Carnac I. On the extreme right is illustrated a specimen from 
Dorre I. with a double margin pattern. 

The nominate subspecies, C. quadricolor quadricolor (Ruppell 
and Leuckart, 1828) from the Red Sea, has a median line of 
black on the dorsum. Traces of a median line are present in one 
specimen from Rottnest Island (Fig. 1) and in another specimen 
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from Cockburn Sound (Fig. 2), but as the transverse bar is both 
present and predominant, the specimens are referred to 
C. q. westraliensis. 



Fig. 2— C. q. westraliensis. Two specimens collected by B. R. 
Wilson in May 1967 at Woodman Point, Cockburh Sound, W.A., 
from 10 feet on algal covered rock. 

—Photo B. R. Wilson 

DISTRIBUTION 

C. q. westraliensis appears to be confined to the mid-west 
coast of Western Australia. In the Western Australian Museum 
collection it is represented by specimens from various localities 
between Dorre Island and Safety Bay. Mr. and Mrs. A. Leek 
of Melbourne have supplied me with a photograph of specimens 
from Quobba Point (north of Carnarvon) which represent the 
most northern record. 

The vertical range is not extensive. Most specimens were col¬ 
lected from reefs or in pools; others were found from just below 
low tide level to about 10 feet. The single specimen from the 
southernmost locality, Safety Bay, came from 8-10 fathoms, 
probably on a craypot. 

The localities from which specimens have been examined and 
the number of specimens from each locality are as follows: Dorre 
Island 2, Port Gregory 1, Horrocks Beach 7, Dongara 1, Scar¬ 
borough 1, Rottnest Island (various parts) 18, Carnac Island 1, 
Safety Bay 1. 

RECORDS OF CHROMODORIS QUADRICOLOR 
QUADRICOLOR FROM AUSTRALIA 

At least two colour forms of C. q. quadricolor (Ruppell and 
Leuckart, 1828) are found in Queensland waters, where the sub¬ 
species has been misidentified as Glossodoris westraliensis (Me- 
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Michael, 1956, 1957; Allan, 1957: 6; Gillett and McNeill, 1959: pi. 
84, top left; Yaldwyn, 1963; 240, top left). Two Heron Island 
specimens demonstrate the great variation that occurs in the 
colour patterning. The specimen in Fig. 3 has the black pigmented 
areas significantly smaller than the blue and orange areas, while 
the specimen in Fig. 4 has this pattern reversed to such a degree 
that the living animal appears wholly black except for the 
orange border. This latter colour form is identical with a speci¬ 
men described and figured from Zanzibar by Eliot (1904: 393, 
pi. 24, fig. 4) as C. elizdbethina africana . C. elizabethina Bergh 
(1877) is an established synonym of C. quadricolor. Until it can 
be shown that the africana colour form is consistent, the name 
must be reduced to a synonym of C. quadricolor , too. 



Fig. 3— C. q. quadricolor. Heron I., Queensland, October 1962. 

—Photo Anthony Healy, Australian Museum Swain Reefs Expedition 


In Queensland, C. q. quadricolor is found from low tide level 
down to 3-4 fathoms. 

C. q. quadricolor has also been found at Barrow Island, 
northern Western Australia, where it was collected in an inter¬ 
tidal coral reef pool, 12 August 1966 (W.A.M. No. 2355-67). It 
is a new record for the State. The colour patterning of this single 
specimen is almost identical with the 22 mm. long specimen from 
near Djakarta, Indonesia, figured by Engel and Nijssen-Meyer 
(1964: 27, fig. 3). 

At the present time, C. q. quadricolor is known in Australian 
seas by very few specimens. Its distribution appears to be 
confined to the tropical coastline. 


SUMMARY 

Two subspecies of the widespread and variable Chroynodoris 
quadricolor (Ruppell and Leuckart, 1828) (Chromodoridinae: 
Nudibranchia) are recorded from Australia. C. q. quadricolor, 
with an encircling black band and median line, occurs in the 
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Fig. 4— C. q. quadricolor. The colour form “africana,” from 
Heron I., Queensland, October 1962. 

—Photo Anthony Healy, Australian Museum Swain Reefs Expedition 


southern parts of the Great Barrier Reef and in northern Wes¬ 
tern Australia. C. q. westraliensis (O’Donoghue, 1924), with a 
wide transverse black bar across the dorsum, is an isolated popu¬ 
lation occurring c»n the mid-west coast of Western Australia. 
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BURROWING BY THE QUENDA, 

ISOODON OBESULUS 

By JOHN A. W. KIRSCH, Department of Zoology, University of 
Western Australia, Nedlands. 

In the Perth area the Short-nosed Bandicoot, or Quenda (Isoo - 
don obesnlus) is found throughout the Darling Range and on the 
sandy coastal plain. Within this range it is abundant in both the 
wetter streambank habitats and in the drier forested regions of 
the hills. The Quenda is an active animal, and its presence in the 
latter habitat raises the question of what physiological and behav¬ 
ioural adaptations bandicoots possess to counteract the heat and 
dryness of the summer months. 

Many mammals dig burrows as heat refuges, but the Quenda 
typically builds a mound-like nest of grass and litter. I have ob¬ 
served released animals taking refuge under the skirt of needle¬ 
like leaves surrounding low-growing Blackboys, and inspection of 
a number of these trees in the Roleystone area revealed scratch- 
ings underneath which suggested that they were frequented by 
bandicoots. Additionally, Troughton (1965) suggests that Quendas 
may use burrows made by other animals, but states that they do 
not dig their own. Heinsohn (1966), in an ecological study of the 
Quenda and Perameles gimni in the vicinity of Smithton and Stan¬ 
ley, Tasmania, did not report burrowing by either species, 
although he states that the Quenda does dig deep vertical food- 
holes. Calaby (1966) did not observe burrows of the closely-related 
Isoodon macrourus in north-eastern New' South Wales. 

It w'as therefore of interest to observe that a captive female 
Quenda held in the University Zoology Department yards was en¬ 
gaged in burrowing. This activity commenced with the onset of 
century temperatures on 1st February, 1967, and in the course 
of nine days the animal dug four burrows as I purposely destroyed 
each one. A fifth was dug on 17th February, a day of high humid¬ 
ity and moderately warm temperature. Three of the five burrows 
opened South, one opened North, and the other faced the East. 
Since the yard, some 10 feet by 12 feet and floored with sandy 
soil, is well-shaded, the orientation of the entrances is probably 
of no importance. 

All five burrows were of similar construction, being 10 to 12 
inches in length and angled so that the deepest point was about 
7 inches below the surface. An exception was the fifth burrow, 
which was 15 inches long and of a gentler slope. The plate shows 
the shape of a typical entrance hole, which w'as 4 to 6 inches wide. 

(The photograph was taken at an angle: the ruler and litter are 
resting on level ground.) When the Quenda occupied a burrow 
she usually curled up with only her back facing the entrance. On 
two occasions her female young one, independent of the pouch for 
one month, was found in the burrow with her. 
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Entrance of a Quenda burrow. The animal is in the burrow, 
but is hidden by the shadow. 


During part of the period of observation, a female Long-nosed 
Bandicoot (Perameles nasuta, from Sydney) shared the yard, but 
was not observed to dig burrows. On one occasion the disturbed 
Perameles ran to and entered an empty Quenda burrow, which it 
quickly left. Stodart (1966) stated that her captive Long-nosed 
Bandicoots used unoccupied rabbit burrows, and Hein so hn (1966) 
reported similar behaviour in wild Perameles gunni. However, 
when our P. nasuta was removed and put in a separate cage, it 
continued to build the typical nests of this species described by 
Troughton (1965), Calaby (1966), and Stodart (1966). 

Measurements of air and burrow temperatures were taken on 
9th February. The air temperature at 4 p.m., taken at 3 inches and 
4 feet above the surface, was 34.0 deg. C. while the burrow tem¬ 
perature in the sand at a depth of 5 inches (halfway down the 
length of the burrow) was only 26.5 deg. It does seem, therefore, 
that burrowing is one way in which the Quenda may meet the 
stress of particularly hot weather. As well, the position of the 
animal in the burrow would tend to reduce evaporative water loss 
in three ways: 

1. by presenting minimal surface area to the outside. 

2. by presenting a surface which has a low rate of water loss. 

3. by maintaining a pocket of humid air within the burrow 
which would minimise water loss from the lungs. 

The short burrows dug by this Quenda are of further interest 
because they bore no structural resemblance to the nest. Al¬ 
though sufficient material was available for building nests, and 
the animal did build them as well as burrows, none of the five 
burrows were lined with litter or showed signs of having been 
hidden by litter. The shape of the entrances resembled that of the 
burrows dug by Varanus , and it is possible that Quenda burrows 
in the wild have been mistaken for the refuges of these reptiles. 
It is clearly desirable that it be determined if wild Quendas do dig 
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burrows and whether the occurrence of these is correlated with 
habitat and seasonal stress. Additionally, further observations 
should be made on captive animals, perhaps under experimentally- 
modified conditions. However, it seems unlikely that the present 
observations are anomalous, since Mr. Athol Douglas, of the West¬ 
ern Australian Museum, has informed me that Quendas in his 
possession have shown similar behaviour. 

I am pleased to express my thanks to Dr. George Heinsohn, 
of the Zoology Department of the University of Western Austra¬ 
lia, for permission to make these observations on bandicoots in 
his care; and to Professor A. R. Main and Mr. Robert Henzell 
for their helpful criticisms. The study was made while I held a 
National Science Foundation Graduate Fellowship (U.S.A.). The 
animal colony is supported by University funds and a CSIRO grant. 
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NEPHRURUS STELLATUS, 

A NEW KNOB-TAILED GECKO FROM SOUTHERN 
AUSTRALIA 

By G. M. STORR, Western Australian Museum, Perth. 

The genus Nephrurus occurs in the more arid parts of Aus¬ 
tralia. In Western Australia, one species (vertebralis) extends 
south to the north-eastern Wheat Belt, and another (laevissimus) 
just reaches the Eastern Goldfields (see map, Storr, 1963 : 86). No 
member of the genus was known from the intervening region 
(Merredin to Kalgoorlie) until the recent collection of a specimen 
east of Southern Cross. This specimen proved to belong to a new 
species which is otherwise represented by a single specimen from 
Eyre Peninsula, nearly a thousand miles to the east. For a loan 
of the latter, I am grateful to Mr. F. J. Mitchell (Curator of Rep¬ 
tiles, South Australian Museum). 

The following description is based on the holotype. Where 
measurements and counts differ in the paratype, they are given in 
brackets. Differences in scalation and coloration are discussed 
under Variation, 


Nephrurus stellatus sp. nov. 

Holotype.—R 28363 in Western Australian Museum, collected 
by Miss Adrienne Douglas on 15 January 1967 at 41 miles E. of 
Southern Cross, Western Australia, in Lat. 31 deg. 25 min. S, Long. 
120 deg. 00 min. E. 

Paratype.—R 8392 in South Australian Museum, collected by 
M. Smyth on 10 October 1966 near the Hambidge Reserve, Eyre 
Peninsula, South Australia. 
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Diagnosis.—Distinguished from all other Nephrurus hy the 
numerous white spots on its back. 

Description.—Head, tail and ear aperture small for genus. 
Caudal annuli 13, each with a transverse row of tubercles. Mea¬ 
surements (in mm, those of paratype in brackets): snout-vent 
length 83.5 (67.0); length and maximum width of head 20.8 and 
19.0 (19.2 and 16.1); length and maximum width of tail 24.5 
and 6.2 (23.5 and 5.9); length of hindleg 38.0 (35.0); horizontal 
diameter of eye 6.4 (5.9); length of ear aperture 2.5 (1.8). Upper 
labials 15 (18). Lower labials 20 (19). Interorbitals 5 (4). 



Fig. 1—Holotype of Nephrurus stellatus in life. 

—Photo Peter Slater 


Head scales small, pitted, hexagonal, largest and highest on 
occiput, smallest and smoothest behind nostrils. Scales on neck 
uniformly pitted, flat and very small. Ordinary scales on back a 
little larger, irregularly and sparsely intermixed with two kinds of 
tubercle: the more common comprising a large, white, erect, 
sharply pointed, conical scale, surrounded by a ring of small, 
white, flat scales slightly larger than ordinary dorsals; and the 
less common consisting only of a dark conical scale a little 
smaller than those of white tubercles. Caudal tubercles mostly of 
white kind but differing from those on back by having conical 
scales higher and sharper (especially dorsolateral series), pointing 
slightly backwards, and being surrounded by higher and sharper 
scales. Undersurface uniformly smooth and granular, except to¬ 
wards end of digits where (on upper as well as lower surfaces) 
scales are strongly imbricate and sharply keeled. 

Dorsal ground coloration (in life) reddish brown, darkest on 
neck and back, palest on head and limbs, and marked with white 
as follows: a broken transverse line immediately behind occiput: 
a broken, slightly broader line bowed back on hind-neck; a still 
broader, but broken, line across shoulders, slightly bowed back, 
numerous spots on back, flanks, thighs and tail, usually coincident 
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with a tubercle; a few indistinct sppts and short bars on temples- 
a streak below eye; and a large indistinct spot before eye On 
each side of occipito-scapular white lines (but not in contact 
with them) a broad purplish-brown line; indistinct spots or short 
bars of same colour on temples, snout and lips. Edge of eyelid yel¬ 
low. Undersurface white. J 

Variation—Apart from its small size, the paratype differs 
from the holotype mainly in coloration. Its white occipito-scapular 
lines are continuous and much broader; the intervening purplish- 
brown bands are darker and clearer-cut; and the white dorsal 
spots tend to align longitudinally. Unlike the holotype the 
paratype has a few small tubercles scattered among the granules 
of the neck, and the ring of scales surrounding dorsal tubercles 
are considerably larger than the ordinary dorsal scales. The 
paratype has relatively a much smaller ear aperture than the 
holotype, and its mental is wider (not narrower) than the rostral 
and terminates in a lip-like projection. 

Comparisons—In the colour pattern of its neck and shoulders 
and in the structure of its tubercles, stellatus is most like levis 
and vertebralis but differs from both of those species in havine 
(1) a spotted back; (2) shorter head (33-40 per cent of bodv- 
length, against 34-48 in levis and 35-46 in vertebralis) ; (3) shorter 
tail (39-49 per cent of body-length, against 46-71 in levis and 47-63 
in vertebralis); (4) fewer caudal annuli (13, against 15-22 in levis 
and vertebralis); (5) few or no tubercles on neck and shoulders* 
(6) fewer and larger tubercles on back; and (7) fewer tubercles 
on tail (6-8 on proximal annuli, against 10-12 in levis and 8-10 
in vertebralis), 

N. stellatus agrees with vertebralis and differs from levis 
in its relatively narrow tail and moderately high and acute scales 
surrounding the conical scales of white dorsal tubercles. It agrees 
with levis and differs from vertebralis in having the caudal 
tubercles not well-aligned longitudinally and the mental not more 
than 2£ times as wide as deep. 
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AN ANNOTATED LIST OF ANGIOSPERMS OF LAKESIDE 
STATION, CUE, WESTERN AUSTRALIA 

By KEVIN F. KENNEALLY, Botany Department, The University 
of Western Australia. y 

INTRODUCTION 

In October and December of 1965 the author accompanied Mr 
E. O. Hellmuth on a series of research trips to Messrs. Clarkson’s 
Station, Lakeside, Cue, Western Australia, and during these visits 
a collection of plants from the surrounding area was made. Fur¬ 
ther collections were made in 1966 by Mr. Hellmuth and Mr. B. 
M. Allender, but these revealed no additional species. 

The main collection area was an experimental site approxi¬ 
mately 27 miles from Cue townsite and 5 miles from Lakeside 
Homestead on the track leading from Cue to the homestead. Speci¬ 
mens from nearby Lake Austin are not included in this list 
although some plants listed from the experimental area do occur 
on and near Lake Austin, e.g. Grevillea sarissa S. Moore. 
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The altitude of the Cue area varies from 900-1,500 feet, with 
laterite-capped mesas (rimmed by “breakaways”) which extend 
approximately thirty feet above the surrounding plains (Johnson, 
1950). The surface of both the high and low level plains is covered 
by a red sandy loam which generally overlays a cement-like sheet 
of laterite varying in thickness from a few inches to six or more 
feet, while a kaolinised granite is exposed in the cliff faces below 
the protective laterite capping. This area has suffered from severe 
erosion by wind, rain and exfoliation (Woodward, 1914). Caves 
at the base of the breakaways caused by the combined effects of 
wind and rain erosion are common. The walls of these caves are 
adorned with aboriginal paintings. 

CLIMATIC DATA 

Rainfall 

The area around Lakeside Station belongs to the arid climatic 
type (Gentilli, 1963). It is shown on the rainfall maps as coming 
within the 8 inch isohyet but the yearly rainfall may vary between 
3.60 inches and 15.16 inches as may be seen from Table 1. This 
lists the records for the last 6 years from the rain gauge at the 
Station. 


TABLE 

1—RAINFALL AT LAKESIDE STATION 

Year 

Rainfall in points 

1959 

360 

1960 

1107 

1961 

848 

1962 

848 

1963 

1516 

1964 

745 


Average rainfall, 9.04 inches. 


In figure 1 a graph of the average monthly rainfall for the 
years 1959-1964, is shown. This graph highlights the fact that the 
rainfall in the area is very erratic. The two climatic influences 
which operate are: (a) The tropical summer cyclones, and (b) The 
southern winter rainfall from April to August. 



Fig. 1-^Average monthly rainfall at Lakeside Station, 1959-1964. 


Temperature 

Monthly temperatures for Lakeside were not available and 
the following analysis is based on the mean temperatures for 
the Cue area as supplied by the Bureau of Meteorology (1965). 
These monthly temperatures, averaged over 30 years, show that 
the hottest months are those of November, December, January and 
February with mean temperatures all over 90 deg.F., with January 
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recording a mean maximum of 99.3 deg.F., this being the highest 
The mean minimum temperatures, again averaged over 30 
years, show that the coolest months are those of June, Julv and 
August with July having a mean minimum temperature of 
44.3 deg.F., this being the lowest. 

VEGETATION 

This area is in the true “Mulga” zone as defined by Gardner 
(1942), the predominating species being Acacia and Eremophila 
e.g. Acacia aneura F. Muell. and Eremophila leucophylla Benth' 

The vegetation of the breakaways differs from that, of the 
lower plain, in that it has more species, and some species appear 
limited to it, e.g. Calytrix sp. and Eriostemon sp. There is also 
tendency for some plants to occur along dried-up watercourses and 
run-off channels, e.g. Goodenia sp., and Eremophila lonqifoiia 
F. Muell. Some species appear to survive in the shade of the 
breakaways e.g. Nicotiana cavicola, N.T. Burbidge, Sida corruqaia 
Lindl., Abutilon oxycarpum (F. Muell.) Benth., and the common 
rock fern Cheilanthes tenuifolia (Burm. f.) Swartz. 

Provisional identifications were made using the standard pub¬ 
lished Flora keys listed under References, and were then checked 
at the Western Australian Herbarium. The specimens are perm¬ 
anently housed in the Herbarium of the Botany Department The 
University of Western Australia. 

The following list could be augmented by several ephemerals 
and grasses of which only dead and indeterminate plants were 
available at the time the author visited Cue. 

ANGIOSPERMAE 

Poaceae (= Gramineae) 

Neurachne mitchelliana Nees. Tussocky grass. Common on 
red sand. 

Liliaceae 

Thysanotus patersonii R.Br. ‘Twining Fringe Lily.” Twining 
herb up to 1 metre. Flowers mauve with fringed inner perianth 
Common on breakaways and plain. 

Orchidaceae 

Pterostylis nana R.Br. “Dwarf Greenhood.” Greenhood orchid 
up to 12 cm. with basal rosette of leaves. Rare in this area, only 
one specimen found. ’ y 

Proteaceae 

Persoonia saundersiana Kipp. Tree up to 3 metres with green 
drooping foliage. Flowers yellow. Restricted to breakaways. 

Petrophile ( Petrophila) c.onifcra Meissh. Shrub up to 1 
metre. Leaves rigid and terete. Flowers yellow-orange. Restricted 
to breakaways. 

Grevillea deflexa F. Muell. Prostrate shrub. Leaves linear with 
pungent points. Flowers deep red. Occurs on weathered granite. 

G. excelsior Diels. “Flame Grevillea". Shrub up to 5 metres. 
Flowers orange in long spikes. Common on plains. 

G. obliquistigma C.A. Gardn. Shrub up to 5 metres. Leaves 
linear and terete. Flowers white in cylindrical spikes. Common. 

G. sarissa S. Moore. Dense shrub up to 1 metre. Leaves rigid 
and terete. Flowers red. Occurs toward Lake Austin. 

Santalaceae 

Santalum acuminatum (R.Br.) DC. “Sweet Quandong”. Tree 
up to 7 metres. Leaves dark green. Fruit large and deep red. 
Endocarp (stone) deeply pitted. 
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S. murrayanum (L. T. Mitch.) C. A. Gardn. ‘Bitter Quan- 
dong”. Tree up to 5 metres. Fruit red. Endocarp (stone) minutely 
pitted. 

Loranthaceae 

Lysiana casuarinae (Miq.) Van Tiegh. Semi-parasite on trees 
and shrubs. Leaves linear. Flowers red-yellow. Fruit scarlet. Com¬ 
mon. 

Amyema nestor (S. Moore) Danser. Semi-parasite on trees atid 
shrubs. Leaves grey, woolly. Flowers red inside, grey tomentose 
outside. Berries white, tomentose. 

Chen op odiaceae 

Rhagodia baccata (Labill.) Moq. “Sea Berry Saltbush”. Shrub 
up to 2 metres. Flowers white, inconspicuous. Berries red in 
clusters. Occurs frequently on plains in shade of Acacia sp. 

Kochia tomentosa F. Muell. “Silky Bluebush”. Erect shrub up 
to l metre. Fruits shiny brown. Common. 

Threlkeldia diffusa R.Br. “Wallaby Saltbush”. Shrub up to 1 
metre. Foliage grey-white, with red berries. Common. 

Amarantaceae 

Ptilotus arthrolasias F. Muell. Tufte ■ herb up to 30 cm. Flow¬ 
ers red. Commoh. 

Ptilotus sp. Tufted herb up to 30 cm. Flowers red. Leaves 
dying off at base. Common. 

Portulacaceae 

Calandrinia polyandra (Hook.) Benth. “Parakeelya”. Herb up 
to 15 cm. Leaves extremely succulent. Inflorescences tall. Flowers 
pink. Common in shade. 

Mimosaceae 

Acacia aneura F. Muell. ex Benth. “Mulga”. Tree up to 3 
metres. Phyllodes greyish-green. Flowers yellow in cylindrical 
heads. Common. 

A. brachystachya Benth. Tree up to 4 metres. Phyllodes grey¬ 
ish-green, linear, becoming almost terete. Flowers yellow in cylin¬ 
drical heads. Common. 

A craspedocarpa F. Muell. Tree up to 4 metres. Phyllodes 
greyish-green, minutely veined. Flowers yellow in cylindrical 
heads. Common. 

A. grasbyi Maiden. Tree up to 2 metres. Phyllodes terete with 
resinous appearance. Bark, brown and flaky. Flowers yellow in 
cylindrical heads. Common. 

A. tetragonophylla F. Muell. “Curara”. Tree up to 5 metres. 
Phyllodes terete with pungent points. Flowers yellow in globular 
heads. Common. 

A. quadrimarginea F. Muell. Tree up to 4 metres. Phyllodes 
linear to linear lanceolate with fine striations and hooked to¬ 
wards the apex. Common near breakaways and outcrops. 

A. sp. “Gidgee”. Tree up to 3 metres. Phyllodes large with a 
prominent centre vein. Flowers yellow in globular heads. Com¬ 
mon. This specimen could not be referred to any known species 
(Coll. No. 74A). 

Caesalpiniaceae 

Cassia nemophila A. Cunn. “Desert Cassia.” Tree up to two 
metres. Leaves dark green. Flowers bright yellow. Common. 

C. sturtii R. Br. “Dense Cassia”. Shrub up to 1 metre. Flowers 
yellow. Common. 
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Fabaceae (= Papilionaceae) 

Jacksonia nematoclada F. Muell. Branched shrub up to 2 
metres. Flowers orange. Young pod silky hairy. Scattered on 
breakaways only. 

Swainsona paradoxa W. V. Fitzg. Prostrate herb with erect 
flowering branches. Flowers reddish purple. Common towards 
Lake Austin. 

Rutaceae 

Eriostemon sp. Shrub up to 1 metre. Leaves reduced. Flowers 
pale pink to white. Found only on the breakaways. This specimen 
could not be referred to any known species (Coll. No. 39A). 

Sapindaeeae 

Dodonaea larraeoides Turcz. Viscous shrub up to 1 metre. 
Fruits red to purple. Occurs on breakaways. 

Malvaceae 

Abutilon oxycarpum (F. Muell.) F. Muell. ex Benth. Shrub 
up to 1 metre. Flowers orange. Restricted to breakaways. 

Sida virgata Hook. Erect slender shrub up to 1 metre. Flow¬ 
ers yellow to orange. In shelter of rocks on breakaways. 

8. corrngata Lindl. “Dwarf Sida”. Prostrate to erect shrub up 
to 1 metre. Stems and leaves covered in brown tomentum. Flow¬ 
ers yellow. Common on breakaways. 

Frankeniaceae 

Frankenia panciflora DC. Prostrate herb. Flowers pink. Com¬ 
mon on sand. 

Myrtaceae 

Wehl-ia thryptomenoides F. Muell. Bushy shrub up to 1 metre. 
Flowers purple to red. Occurs on breakaways. 

Calytrix sp. Dense shrub up to 1 metre. Leaves much reduced. 
Flowers yellow. Remains of old bracteoles attached to stems. 
Restricted to breakaways. This specimen could not be referred to 
any known species (Coll. No. 58A). 

C. sp. Dense shrub up to 1 metre. Leaves much reduced. Flow¬ 
ers white. Restricted to breakaways. This specimen could 
not be referred to any known species (Coll. No. 25A). 

C. sp. Dense shrub up to 1 metre. Leaves much reduced. Small 
gnarled bushes. Flowers mauve. Restricted to breakaways. 
This specimen could not be referred to any known species (Coll, 
No. 26A). 

Micromyrtus flaviflora (F. Muell.). C. A. Gardn. Dense shrub 
up to 1 metre. Leaves much reduced. Flowers yellow. Restricted to 
breakaways. Only three shrubs observed. 

M. imbricata Benth. Branching shrub up to 2 metres. Leaves 
small and imbricate. Flowers white to pink. Occurs along dry 
creek beds. 

Tliryptomene baeckeacea F. Muell. Shrub up to 2 metres. 
Leaves small. Flowers white. Common on breakaways. 

Darwinia diosmoides (DC.) Benth. Dense shrub up to 10 cm. 
Leaves greatly reduced. Flowers white, in terminal heads. 

Asclepiadaceae 

Leichardtia australis R.Br. (= Marsdenia australis (R.Br.) 
Druce.) Twining creeper up to 2 metres. Flowers yellowish-green. 
Common. 

Lamiaceae (= Labiatae) 

Hemigenia divaricata C. A. Gardn. Dense shrub up to 1 metre. 
Flowers purplish-red. Restricted to breakaways. 

H. sp. Shrub up to 1 metre. Flowers mauve. Common on 
breakaways. This specimen resembles H. tysonii F. Muell., but is 
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so variable that more material would have to be examined before 
a decision could be made (Coll. No. 47A). 

H. sp. Shrub up to 1 metre. Leaves linear, long. Flowers white. 
Occurs alongside dry creek beds. This specimen could not be re¬ 
ferred to any known species. (Coll. No. 71 A). 

Prostanthera microphylla A. Cunn. ex Benth. Dense spiny 
shrub up to 1 metre. Leaves much reduced. Flowers red. Common 
on breakaways. 

P. wilkieana F. Muell. Dense aromatic shrub up to 1 metre. 
Flowers white striated with violet. Foliage silver to grey. On pure 
quartz outcrops only. 

P. sp. Dense spiny shrub up to 1 metre. Leaves much reduced. 
Flowers pale yellow. Common on breakaways. This specimen 
could not be referred to any known species. (Coll. No. G2A). 

Solanaceae 

Solatium lasiophyllum Dun. Shrub up to 40 cm. Leaves large 
and woolly, covered with line spines. Flowers mauve. Very 
common. Flowers all year round. 

S. orbiculatum Dun. Shrub up to 1 metre. Stems with very 
pungent spines. Flowers blue to violet. Common. 

Nicotiana cavicola N. T. Burbidge. Spindly herb up to 45 cm. 
Growing in shade of overhanging ledge of breakaway. Flowers 
white. Not common. 

Myoporaceae 

Eremophila clarkei F. Muell. Branching shrub up to 2 metres. 
Flowers mauve to purple. Common. 

E. eriocalyx F. Muell. Shrub up to 2 metres. Foliage covered 
in white tomentum. Pedicels woolly. Flowers white. Not common. 
This specimen is not as woolly as some specimens are reported 
to be. 

E. foliosissirna Kraenzlin. Dense shrub up to 1 metre. Leaves 
long and slender. Flowers pale mauve. 

E. fraseri F. Muell. “Turpentine Bush”. Shrub up to 1 metre. 
Leaves dark green, shiny and viscous. Common. 

E. granitica S. Moore. Densely branching shrub up to 1 metre. 
Leaves linear and viscous. Flowers violet to white. Common. 

E. latrobei F. Muell. Shrub up to 1 metre. Leaves green with 
a warty appearance. Flowers red. On breakaways. 

E. leucophylla Benth. Dense shrub up to 1 metre. Leaves 
yellow-green in terminal clusters. Flowers red. Common. 

E. longifolia F. Muell. Tree up to 10 metres with drooping 
foliage. Flowers dull red. Appears to follow dry water courses. 

E. miniata C. A. Gardn. Small tree up to 3 metres. Leaves 
crowded on ends of branches, falling off further back. Flowers 
yellow-green. Common on red soil. 

E. platycalyx F. Muell. Shrub up to 2 metres. Leaves narrow, 
the apex hooked. Common. 

E. sp. Shrub up to 1 metre. Leaves linear and viscous. Flowers 
pale mauve to white. Common. (Coll. No. LI). 

E. sp. Shrub up to 1 metre. Leaves in clusters at the ends of 
the branches. Flowers red. Occurs on red soil. This specimen 
closely resembles Eremophila subfloccosa Benth., but differs in 
the flower colour. (Coll. No. G9a). 

Rubiaccae 

Canthium latifolium F. Muell. ex Benth. “Wild Plum”. Tree 
up to 3 metres. Leaves large with prominent veins. Common. 

Lobeliaceae 

Lobelia winfridae Diels. Slender herb up to 6 cm. Flowers 
blue to white. Common. 
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Goodeniaceae 

Velleia rosea S. Moore. Herb up to 30 cm. Flowers pale pink. 
Very common. 

V. 7 nnnatifida Schlecht. Erect herb up to 20 cm. Flowers pale 
yellow. Common. 

Goodenia sp. Spreading herb up to 1 metre. Leaves large and 
serrated. Flowers large, yellow. Appears to follow dry shaded 
water courses. Not common. This specimen could not be referred 
to any known species (Coll. No. 23A). 

Brunonfaceae 

Brunonia australis Sm. “Native Cornflower”. Herb up to 25 
cm. Leaves in a basal rosette. Flowers deep blue in compound 
heads. Abundant. 

Stylidiaceae 

Stylidium sp. Herb up to 30 cm. with basal tuft of leaves. 
Flowers ranging from white to deep pink. Common in crevices of 
breakaways. This specimen could not be referred to any known 
species (Coll. No. 43A). 

Asteraceae (= Conipositae) 

Bellida graminea A. J. Ewart. Tufted herb up to 10 cm. 
Flowers yellow, pappus purple. Common. 

Waitzia acuminata Steetz. Slender densely branched herb up 
to 30 cm. Flowers yellow with red tinges. Common. 

W. citrina (Benth.) Steetz. Slender densely branched herb up 
to 30 cm. Flowers pale yellow to orange. Common. 

Myriocephalus guerinae F. Muell. Slender herb up to 30 cm. 
Flowers bright yellow in compound heads. Common. 

Gnephosis eriocephala (A. Gray) Benth. Slender spreading 
herb. Flowers yellow. Common. 

G. skirrophora (Sond. and F. Muell.) Benth. Slender herb, up 
to 10 cm. Flowers yellow. Common. 

Cephalipterum drummondii A. Gray. Slender herb up to 30 
cm. Flowers white. Abundant. 
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A COLLIE BIRD LIST 

By E. H. SEDGWICK, Harvey 

The township of Collie is almost entirely surrounded by 
Jarrah forest, a fact apparent from aerial photographs in which 
the township appears as a hole in the forest. 

Observations made in and about the town relate to: (a) The 
urban area—a typical country town of, at the time of my observa¬ 
tions, about 9,000 inhabitants, (b) The jarrah forest, (c) A limited 
belt of small holdings, mainly under pasture, each of about five 
acres and a few somewhat larger farms, (d) The valleys of the 
Collie River and its tributaries, (e) The Wellington Dam. 

Although the writer was domiciled in the town for six years 
(1956-1962) opportunities for serious bird observing were limited. 
However, the paucity of district bird lists relating to the jarrah 
forest block and the fact that no Collie list, has been published 
appears to justify presenting the list which follows even though 
it constitutes only an outline of the avifauna. 

THE LIST 

Emu (Dromaius novae-hollandiae ).—I tooted several sets of 
tracks near the Wellington Dam, but only once saw an Emu near 
Collie. 

Painted Quail (Turnix varia )—Quail were seen on two occa¬ 
sions close to Collie. These were not positively identified, but the 
forest habitat in each case suggested Painted Quail. 

Senegal Turtledove (Streptopelia senegalensis L—'Though I 
took up residence in Collie at the beginning of 1956, I did not see a 
turtledove there until July 10, 1957. Thereafter, until I left Collie 
at the end of 1962, I recorded single birds from time to time and, 
on one occasion, two birds. 

Common Bronzewing (Phaps dial cop ter a ).—Often encounter¬ 
ed in and near the town. The principal concentration in the town 
is in the railyard. 

Crested Pigeon (Ocyphaps lophotes ).—One reported by a 
reliable witness as seen on several occasions in the Cheetarra 
area and a bird seen by another observer in the railyard could 
have been of this species. I observed none myself, though I made 
search, but consider the reports—particularly the former—reliable. 

Coot (Fulica atra).—One bird seen on the Collie River adjacent 
to the Golf Links on April 6, 1958. 


189 


Little Grebe (Podiceps ruficollis).— In 1956 I was given an 
excellent description of a Little Grebe which had been seen on a 
swamp. Two birds which I saw on the Collie River adjacent to 
the Golf Links, I identified as immature Little Grebe. 

Black Cormorant (Phalacrocorax carbo). —Single birds seen 
occasionally along the Collie River. 

Little Black Cormorant (Phalacrocorax sulcirostris ).—One 
seen by a river pool on May 18, 1958. 

Little Pied Cormorant (Phalacrocorax melanoleucos). —Seen 
occasionally by the Collie River and at Mungallup Dam. 

Australian Darter (Anhinga novae-hollandiae). —One seen on 
September 1, 1957, near Minninup Pool and one on May 7, 1960, 
near Griffin Bridge. 

Banded Plover (Zonifer tricolor). —Birds seen singly or in 
pairs on the Recreation Ground, the oval adjacent to the High 
School and in pasture lands near the town. 

Black-fronted Dotterel ( Charadrius melanops). —At least two 
adults noted by Wellington Dam. After dark on February 21, 
1957, a juvenile" was trapped in the beam of a lamp and caught 
in a dip net as it attempted to escape by swimming. 

Southern Stone-Curlew (Burhinus magnirostris). —Reported as 
occurring at Allanson. 

White-faced Heron (Ardea novae-hollandiae). —Observed by 
the Collie River, at Mungallup Dam and oh low-lying pastures. 

White-necked Heron (Ardea pacificus). —A bird seen in flight 
over the town on May 5, 1956 was almost certainly of this species 
and in July 1957, a year of invasion, two were seen between Collie 
and Darkan. 

Maned Goose (Chenonetta jubata). —One bird observed stand¬ 
ing on a log in the Collie River on February 19, 1961. 

Black Swan (Gygnus atratus). —One bird was seen on the 
Collie River in 1956. Nocturnal flights were heard in passage over 
the town from time to time. One, in June 1956, comprised c. 30 
birds seen surprisingly plainly, their underparts being illuminated, 
apparently by the town lights. 

Black Duck (Anas supercilibsa). —Single birds, pairs and 
small parties seen from time to time on the Collie River and on 
the Wellington Dam. 

Grey Teal (Anas gibberifrons ).—Present at times on the Wel¬ 
lington Dam. 

Musk Duck (Biziura lobata). —Noted twice on the Collie River 
and once on Wellington Dam. 

Australian Goshawk ( Accipiter fasciatus). —One bird observed 
in September 1956, over outskirts of the town, pursuing a magpie. 

Collared Sparrowhawk (Accipiter cirrocephalus ).—One bird 
observed circling over forest in April 1956. 

Wedge-tailed Eagle (Aquila audax). —Two birds observed in 
flight near Allanson in February 1957. 

Whistling Eagle (Haliastur sphenurus ).—One bird noted over 
town in March 1957. 

Black-shouldered Kite (Elanus notatus), —A bird said to be 
attacking domestic pigeons was shot in Collie and brought to me 
for identification. 

Little Falcon (Falco longipennxs). —A bird was observed in 
flight over the town in May 1957. On May 30, 1961 an injured, 
helpless bird was brought to me. To my surprise, it recovered 
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rapidly and was released on June 5. Apparently immature, it 
called “Kek-kek-kek” for food and showed little fear at any time. 

Brown Hawk (Falco berigora). —Noted twice only. 

Boobook Owl (Ninox boobook). —Reliably reported as occur 
ring at Allanson. 

Purple-crowned Lorikeet (Glossopsitta porphyrocephalus ).— 
My records fall into the October-March period, tending to reach 
a peak with the February and March flowering of the marri. 

White-tailed Black Cockatoo (Calyptorhynchus baudinii ).— 
Occurrence is uneven, but birds were noted during most months of 
the year. Pine plantations attracted large flocks—one I estimated 
at 200—during February and March each year, when the birds 
harvest the pine seed. 

Little Corella (Cacatua sanguined). -j 

Galah (Cacatua roseicapilla). j* 

Regent Parrot {Polytells anthopeplus ). J 

Budgerygah (Melopsittacus undulatus) .—Though all flew 
freely, all the foregoing are assumed to have been aviary escapes. 
All were seen singly about the townsite. The Corella was present 
for approximately twelve months. Galahs were seen in October 
1957 and in January 1961, presumably different birds. 

Western Rosella (Platycercus icterotis). —Present, mainly 

along water courses. 

Red-capped Parrot (Purpureiceplialus spurius). —Frequent, 
appearing in the town and feeding in gardens, e.g., on White 
Cedar, Melia azedarach , seeds, apples, wild oats and sunflower 
seeds. 

Port Lincoln Parrot (Barnardius zonarius). —Almost certainly 
less frequent than the preceding species. 

Elegant Parrot (Neovhema elegans).- —Present on pasture land 
adjacent to the town. Noted in August, December and February. 

Tawny Frogmouth (Podargus strigoides ).—Recorded twice. 

Laughing Kookaburra (Dacelo gigas). —Widely distributed. 

Sacred Kingfisher (Halcyon sanctus). —The first seasonal re¬ 
cord in 1960 was on September 18. In other years first appear¬ 
ances were in the first half of October. Few, if any, birds remain¬ 
ed later than February. Breeding was noted in the town. 

Rainbow-bird (Merops ornatus). —This species was not observ¬ 
ed until November 20 in I960, but in other years birds appeared 
in Octobei. 

Pallid Cuckoo (Cuculus paUidus).— Apparently much more 
irregular in movement than the two foregoing species. First 
appearances were: September 26, 1956; July 20, 1957; October 2, 
1958; June 16, 1959 (first typical call, July 5); July 17, 1960; mid- 
September, 1961. 

Fantailed Cuckoo (Cacomantis flabelliformis). —Noted fairly 
frequently in the forest. 

Hors field Bronze Cuckoo (Chrysococcyx basalis).— Typical 
call heard cm July 14, 1957. 

Golden Bronze Cuckoo (Chrysococcyx lucidus).—' This is the 
common Bronze Cuckoo of this area. It arrives from late August 
to early October. In September and October birds were conspicu¬ 
ous feeding in our garden. On September 27 one was seen to take 
a caterpillar and teed it to a second bird of the species. On Octo¬ 
ber 9 we twice had five birds in view at one time, all within 
twenty yards of one another and feeding upon hairy caterpillars. 
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Welcome Swallow (Hirundo neoxena). —Occurs in the town, 
nesting under shop verandahs, and in suitable habitats adjacent 
to the town. 

Tree Martin (Hylochelidon nigricans) .—Common in and about 
the town, favouring the vicinity of river pools and reservoirs. 

Grey Fantail (Rhipidura fuliginosa) .—Common and wide¬ 
spread in forest and river valleys, appearing in our garden at 
intervals, e.g.: July 1957, June 1958 and March 1961. A flock of at 
least twenty was noted in riverside vegetation on December 30, 
1956 and a group noted as “at least six” in a mixed association 
on April 28, 1957. 

Willy Wagtail ( Rhipidura leucophrys) .—Occurs in the town 
and is frequent on small farms and adjacent to the town. 

Restless Flycatcher (Seisura inquieta). —.Encountered on one 
occasion only, moving steadily away from the river through 
jarrah forest. 

Scarlet Robin (Petroica multicolor). —Fairly well-distributed 
in areas outside of the town and appearing occasionally in town 
gardens. 

Red-capped Robin (Petroica goodenovii). —A few seen on farm¬ 
land near the town and at Allanson. One was reported on a Harris 
River farm and one in the Wilson Park area. 

White-breasted Robin (Eopsaltria georgiana). — Noted in seve¬ 
ral localities in dense vegetation adjacent to water. 

Western Yellow Robin (Eopsaltria griseogularis ).—Noted 
occasionally in jarrah forest. 

Golden Whistler (Pachycephala pectoralis). —Noted mainly in 
riverside localities and once only in our town garden. 

Western Shrike-Thrush (Colluricincla rufiventris). —Well-dis¬ 
tributed in forest country. 

Magpie Lark (Grallina cyanoleuca) .—Conspicuous in the town 
and on adjacent farmland. Flocks were noted in July 1956 and 
in March 1957. 

Black-faced Cuckoo-Shrike (Coracina novae-hollandiae). —Oc¬ 
curs in and about the town. 

White-winged Thriller (Lalage sueurii). —Noted in the town, 
but only during October and November 1956. 

White-fronted Chat (Epthianura albifrons). —Noted only on 
the small grazing properties adjacent to the town. 

Western Warbler (Gerygone fused). —Well-distributed in and 
about the town. 

Western Thornhill (Acanthiza inornata). —Flocks noted in the 
forest. 

Broad-tailed Thornhill (Acanthiza apicalis). —Noted in and 
about the town. 

Yellow-tailed Thornbilll (Acanthiza chrysorrhoa) .—Observed 
mainly in farmland areas. 

Spotted Scrub-Wren (Sericornis maculatus). —Noted in only 
three localities, in dense vegetation adjacent to water. 

Reed Warbler (Acrocephalus stentoreus) .—Calls heard from 
a Collie River reed bed in January 1956 were almost certainly 
attributable to this species. 

Splendid Wren (Malurus splendens). —One of the most fre¬ 
quent species adjacent to the town. 
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Red-winged Wren (Malurus elegans). —A party of two fully- 
plumagcd cocks and one brown bird was seen at the Hamilton 
River before the valley was cleared, and one fully-plumaged cock 
and several brown birds were seen in a moist, low-lying area to 
the south of the Mungallup pine plantations. These are my only 
Collie records. 

Dusky Wood Swallow (Ariamus cyanopterus ). —Flocks fre¬ 
quented the northern part of the town at least in 1956. On two 
successive nights in June a flock of from twenty to forty birds 
roosted clinging in a compact mass to the bole of a dead jarrah 
on a vacant block. At other times birds were noted in flight over 
the town. 

Black-capped Sittella (Neositta pileata). —Noted sparingly in 
the forest. 

Rufous Tree-creeper (Climacteris rufa). —Two groups were 
located in jarrah forest, one near Lyalls Mill and one near the 
turn-off to the Wellington Dam on the Collie-Roelands road. 


Spotted Pardalote (Pardalotus punctatus) .—With the exception 
of an October record in 1960 all records fall into the mid-March 
to early June period. Birds were recorded in riverside locations, 
usually among flooded gums, Eucalyptus rudis. 

Red-tipped Pardalote (Pardalotus substriatus). —Present 
among eucalypts from October to April. 

Western Silvereye (Zosterops gouldi). —Probably the most fre¬ 
quent species in and about Collie. 

White-naped Honeyeater (MeUthreptus lunatus). —Infre¬ 
quently noted in forest. 

Western Spinebill ( Acanthorhynchus superciliosus). —Occurs 
in forest. 


Brown Honeyeater (Lichmera indistincta). —Observed on a 
number of occasions, usually feeding on Banksia verticillata 
blossoms. 

Singing Honeyeater (Meliphaga virescens).^ Noted twice only 
—in April 1956 one bird was seen on part cleared land near the 
town and in May 1960 two birds were observed in Eucalyptus 
rudis near the locality of the previous observation. 

Yellow-winged Honeyeater (Phylidonyris novae-hollandiae ).— 
These birds are very frequent in the river valleys, though num¬ 
bers are not constant in any one area. The size of the flocks is 
not easy to estimate owing to the habits and habitat of this 
species, but estimates ranged up to seventy individuals. 

Little Wattle-bird (Anthochaera chrysoptera). —Recorded in¬ 
frequently. 

Red Wattle-bird (Anthochaera carunculata).— Occurs in and 
about the town. Apparently nomadic. 


Australian Pipit (Antlius nocae-seelandiae). —Observed on 
pasture land near the town. 

Red-eared Firetail (Zonaeginthus oculatus). —Noted on several 
occasions along river valleys. A nest under construction was 
observed on June 3, 1956, but this was not used, at least for some 
time. 

Raven (Corvus coronoides). —Well distributed in areas 


adia- 


cent to the town. 

Grey Currawong (Strepera versicolor ).—Not very frequent, 
but observed oh thirteen occasions in a number of locations in 
forest and river valleys. All of my records fall within the Apnl- 
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October period, but this may reflect the pattern of observation 
rather than a movement of the species. 

Grey Butcher-bird (Cracticus torquatus) .—Occurs in and about 
the town. 

Western Magpie (Gymnorhina dorsalis). —Noted in the town 
and on adjacent farmlands, often associated with Magpie Larks. 


FROM FIELD AND STUDY 

Distinctive Odour in Typhlops—Typhlops is a genus of small 
burrowing snakes which occur over a wide area of Western 
Australia. I frequently receive live specimens brought in by my 
students. All of the snakes have given off an offensive odour 
when handled, distinctive from that of all other reptiles known 
to me. 

—R. P. McMILLAN, Guildford Grammar School, Guildford. 


Sighting of a Yellow Western Kosella—On January 6, 1967, 
I called on a friend at Marbellup. about ten miles from Albany. 
While watching and photographing birds on his property we 
sighted a yellow Western Rosella. (Platycerciis icterotis) flying 
with three normal coloured birds. When it landed in a large 
tree I tried to photograph it but it was too fast on the flight. 

From what I saw of this bird I would say it was a mature 
male; the colour was all yellow except the lower abdomen and 
under tail which were a bright red. 

—F. NORTH, Attadale. 


The Crab Planes minutus Associating with a Turtle—At the 
annual Guildford Grammar School excursion to Rottnest I. on 
November 20, 1965, one of the students found a turtle on Cape 
Vlamingh Reef. When we examined the animal a small crab 
was found under the carapace at the base of the tail. While 
we were dislodging the crab the turtle kept raising its tail 
which had the effect of pressing the crustacean to the underside 
of the carapace “verandah." This, and the way the crab “hooked" 
on with its legs, made the creature very difficult to dislodge. The 
crab, a female in berry, was identified as Planes minntus (Linn.) 
by Mr. John Lucas of the Zoology Department of the University 
of W.A. 

The crab’s association with the turtle adds to the examples 
of methods of passive transport of animals around the seas of 
the world. In The West Australian of October 30, 1965 a news 
item featured the discovery of a small crab, Carcinas maenas , in 
the Swan River estuary. It was mentioned that it might have 
been brought here in ships’ cargo or by clinging to debris. 

The ventral surface of the turtle was a very obvious white, 
the flippers had dark brown spots on them ventrally and the 
fore-flippers had sharp claws at the second joint. The overlapping 
scales on the dorsal surface of the animal were patterned with 
brown and black. The main feature of it was its very polished 
and clean appearance. Unfortunately the turtle escaped capture 
but was provisionally identified as a Hawksbill Turtle. Six 
goose barnacles were found in a clump on the costal portion of 
the carapace. I have collected Loggerhead Turtles in the vicinity 
of Carnac I. and Point Peron, all of which have had an algal 
growth on the dorsal surface of the carapace. 

— R. P. McMILLAN, Guildford Grammar School, Guildford. 
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Kite, Black-shouldered .. 190 
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Scrub-Wren, Spotted .. .. 192 
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Shoveler, Blue-winged .. 72 
Shrike-Thrush, Western 

.24 192 

Silvereye. 24, 149 

Sittella, Black-capped .. 193 
Songlark, Rufous .. .. 134 
Sparrowhawk, Collared -. 190 

Spinebill. 23, 149, 193 

Sterna bergii . 43 

S. nereis .153 

Stilt, Banded. 72 

Stilt, White-headed .. .. 72 

Stiltia Isabella . 43 

Stint, Red-necked. 72 

Stipiturus malachurus 9, 
107 

Stone-Curlew, Southern .. 190 
Strepera versicolor .. .. 193 
Streptopelia senegalensis 189 


Swallow, Welcome 192 

Swallow, White-backed 8 , 
134 

Swamphen.122 

Swan, Black.72, 190 


Taeniopygia castanotis 134, 
135 


Tattler, Grey-tailed .... 72 

Teal, Grey.72, 190 

Tern, Crested. 43 

Tern, Fairy.153 

Tern, Marsh. 72 

Thornbill, Broad-tailed 44, 192 
Thornbill, Brown .. ..44, 192 
Thornbill, Western .. 9, 192 
Thornbill, Yellow-tailed .. 192 
Threskiornis spinicollis . 72 
Tree-Creeper, Rufous .. 

_.11, 43, 193 

Tree Martin.192 

Triller, White-winged 


. 44, 134, 192 

Tree-Creeper, Black-tailed 134 


Tringa brevipes . 72 

T. glareola .72 

T. hypoleucos . 72 

T. nebularia . 72 

T. stagnatilis . 72 

Tropic-bird, Red-tailed .. 122 
Turnix varia . 189 


Turtledove, Senegal .. .. 189 


Wood-Swallow, Black¬ 
faced .135 

Wood-Swallow, Dusky 45, 193 
Wren, Banded Blue .. .. 

.15, 24, 119, 192 

Wren, Black-and-white .. 122 
Wren, Blue-and-white .. 122 
Wren. Blue-breasted .... 44 

Wren, Red-winged 24, 119, 193 
Wren, Splendid 15, 24, 119, 192 
Zebra Finch .. .. 134, 135 

Zonaeginthus oculatus 24, 193 

Z. pictus .134 

Zonifer tricolor .. .. 72, 190 
Zosterops gonldi . .. 24, 149 


REPTILES 


Crenadactylus ocellatus . 161 


Delma . 135 

Demansia affinis . 100 

D. nuchalis .100, 169 

Diplodactylus micliaelseni 160 

D. taeniata .161 

Gehyra australis .135 

Gwardar.169 

Hawksbill Turtle.194 

Heteronota bynoei .161 

Lialis burtonii .135 


Nephrurus laevissimus .. 180 

N. levis .182 

N. stellatus .180 

N. vertebralis .180 

Notechis scutatus occiden- 

talis . 100 , 139 

Physignathus longirostris 135 

Tiliqua occipitalis .100 

Trachydosaurus rugosus 100 

Typhlops . 194 

Varanus burrows. 179 


amphibia 

Cyclorana cultripes .. .. 

C. platycephalus . 

Glauertia russelli . 

Hyla caerulea . 

H. nasuta . 

H. rubella .. ] 

Lymnodynastes spenceri . 
Neobatrachus centralis .. 

Notaden nichollsi . 

Pseudophryne douglasi .. 
Uperoleia marmorata . .. 


54 

53 
58 
61 

135 

60 

55 

54 

56 
53 

57 


Warbler, Western. 192 

Wattle-bird, Little.193 

Wattle-bird, Red. 193 

Willy Wagtail.24, 192 

Whipbird, Western .... 25 
Whistler, Gilbert. n 


Whistler, Golden .. 11 , 24, 192 


FISHES 

Acanthurus grammoptilus 94 

Batistes aculeatus . 94 

B. fuscus . 94 

Belone lcrefftii . 92 

Cephalopholis miniatus .. 92 
Echidna nebulosa . 92 


198 


























































Halichoeres margarita - 

ceus . 93 

Leptoscarus vaigiensis . . 94 

Mene maculata . 93 

Oxy monacanthus longiros - 

ti'is . 94 

Parapriacanthus elonga - 

tus . 93 

Spearfish, Short-bill .... 75 

Stethojulis axillaris .... 93 

Tetrapturus angustiros - 

£ris.*. 75 

Ulna mandibularis . 92 

Zebrias craticula . 94 

MOLLUSCA 

Chromodoris q. quadri • 

color . 175 

C. q. westraliensis . 173 

Glossodoris . 173 


INSECTA 

Iridomyrmex rostrinotus 46 
Paratemnopteryx atra .. 136 


Sideridis palleuca . 20 

Synthemis cyanitincta ... 86 

8. leachi ... 86 

S. maci'ostigma occidenta- 

lis . 86 

S. spiniger . 86 

CRUSTACEA 

Jasns lalandii .166 

J. verreauxi .162 

Panulirus cygnus .162 

P. penicillatus .163 

Phreatoicus palustris .... 48 

Planes minutus .194 

PLANTS 

Abutilon oxycarpum . • • • 186 

Acacia aneura .185 

A. brachystachya .185 

A. coriacea . 71 

A. craspedocarpa .185 

A. cyanophylla . 77 

A. flavopila ... • 82 

A. grasbyi .185 

A. quadrimarginea .. .. 185 

A . sclerosperrna . 71 

A. tetragonophylla .. 71, 185 

A. translucens .114 

A. victoriae . 71 

A. . .185 

Agonis . 105 

Algae, preservation .... 99 

Amyema nestor . «. .. 185 
Anigozanthos hianglesii . 149 
Arthrocnemum arbuscu - 

him .. 71 

A. leiostachyum . 71 


Avicennia marina .112 

Banksia attenuata .. 78, 103 

B. benthamiana . 69 

B. grandis . 81, 104 

B . coccinea .104 

B. elderiana . 69 

B. lullfitzn . 68 

B. laevigata .28, 32 

B. laevigata subsp. fus - 
colutea . 28, 32 

B. menziesii . 78 

Bellida graminea .188 

Brunonia australis .. .. 188 

Calandnnia polyandra . 185 

Calytrix spp .186 

Canthium latifolium .. .. 187 

Cassia nemophila .185 

C. sturtii .185 

Cephalipterum drummon- 

dii .188 


Cephalotus follicularis 

. 1, 98 

Cratystylus conocephala 158 


Darivinia diosmoides .... 186 
Dodonaea larraeoides .. 186 

Eremophila clarkei .. .. 187 

E. eriocalyx . 187 

E. foliosissima .187 

E. f raseri .. 

E. granitica .187 

E. latrobei .187 

E. leucophylla .187 

E. longifolia .187 

E. 7niniata .187 

E. platycalyx .187 

E. sp .187 

Eriostemon sp . 186 

Eucalyptus calophylla . 83 

E. diversicolor . 84 

E. filiformis .170 

E. gomphocephala . 77 

E. guilfoylei . 84 

E. marginata . 78 

E . todtiana . 78 

Frankenia pauciflora .. .. 186 

Gardenia keartlandi .. . 112 
Gnephosis eriocephala .. 188 

G. skirrophora .188 

Goodenia sp .188 

Grevillea deflexa .184 

G. excelsior .184 

G . obliquistigma .184 

G. pilosa . 32 

G. refract a .112 

G. sarissa .184 

Hemigenia divaricata .. 186 

H. spp .186 

Jacksonia nematoclada .. 186 

Kochia tomentosa .185 

Kunzea pulchella ..... 32 

Leichardtia australis .. .. 186 
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Lobelia winfridae .187 

Lysiana casuarinae .. .. 185 
Melaleuca alsophila . . . 112 

M. coccinea . 28 

Melaleuca glomerata .... 114 

M. lasiandra .112 

Micromyrtus flaviflora .. 186 

M. imbricata .186 

Myriocephalus guerinae .. 188 

Neurachne mitcheUiana . 184 

Nicotiana cavicola .187 

Nitraria shob.eri . 71 

Oivenia reticulata .112 

Persoonia soundersiana 184 
Petrophile conifera .. .. 184 
Plectrachne schinzii .. . 112 
Prostantliera microphylla 187 

P. wilkieana .187 

P. sp . 187 

Pterostylis nana . 184 

Ptilotus arthrolasius .. . 185 

P. sp . 185 

Rhagodia . 71 

R. baccata . 185 

Samolus repens . 71 


Santalum acuminatum • * 184 

S. murrayanum .185 

Sida corrugata .186 

S. virgata .186 

Solanum lasiophyllum .. 187 

5. orbiculatum .187 

Stellaria filiformis • • • • 171 

Stylidium sp .188 

Sivainsona occidentalis • • 171 

S. paradoxa .186 

S. pterostylis .171 

Threlkeldia diffusa .. • • 185 
Thryptomene baeckeacea 186 
Thysanotus patersonii 184 

Trichocline spathulata 157 

Triodia gum.45, 117 

Triodia pungens .112 

Typha angustifolia ...» 71 

Velleia pmnatifida .. • • 188 

V. rosea . 188 

Verticordia patens .. 28, 30 

Waitzia acuminata .. .. 188 

W. citrina .188 

Wehlia thryptomenoidcs 186 

Xanthorrhoea . 77 
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